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OBSERVATIONS ON THE SUNDEW. 


BY MRS. MARY TREAT. 

On the morning of July 7th, I started in search of Drosera 
filiformis and found my plant in Atlantic Co., New Jersey. It 
was in full bloom and growing as thick as it could well stand, on 
either side of an extensive cranberry plantation. This charming 
plant, with its pretty pink blossoms, together with the dew-like 
substance exuding from the glands (the glands surmount the 
bristles or hairs which cover the long thread-like leaves), was one 
of the most beautiful sights I ever beheld. From former observa- 
tions I had supposed this plant caught only small insects, but 
now found I was mistaken; great Asilus flies were held firm pris- 
oners, innumerable moths and butterflies, many of them two 
inches across, were alike held captive until they died —the bright 
flowers, and brilliant, glistening dew luring them on to sure death. 
But what is the use of this wholesale- destruction of insect life? 
Can the plants use them? Upon examination I find that after the 
death of the larger insects, they fall around the roots of the plants 
as if to fertilize them, but the smaller flies remain sticking to the 
leaves. 

Careful and repeated experiments during several days revealed 
the fact that on some days the plants work much better than on 
others. Whether it was the electrical condition, or amount of 
moisture in the atmosphere, is yet to be ascertained. 


_ Entered, according to Act of Congress, in the year 1873, by the PEABODY ACADEMY OF 
SCIENCE, in the Otlice of the Librarian of Congress at Washington, 
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I experimented with three species of these plants— D. filifor- 
mis, D. longifolia, and D. rotundifolia. I carefully removed them 
from all atmospheric agitation, and found they were the most 
active on the eleventh of July. I will therefore give the record 
of this day’s experiments, and the state of the weather. 

July 11th, thermometer stood thus—7 a. M., 68°; 2 p.m., 79°; 
9 p.m., 69°. Rain early in the morning, one-third of an inch. 
Wind in the morning, N. E.; 2 p.m.,S. E.; 9 p.m., S. E.; with 
rising barometer from 29°96 to 30:05. 

July 11th, 10 o’clock, a.m., I pinned some living flies half an 
inch from the leaves, near the apex, of D. jiliformis. In forty 
minutes the leaves had bent perceptibly toward the flies. At 
twelve o’clock the leaves had reached the flies and their legs were 
entangled among the bristles and held fast. I then removed the 
flies three-quarters of an inch farther from the leaves. The leaves 
still remained bent away from the direction of the light toward 
the flies, but did not reach them at this distance. 

Whether the action of the flies’ wings may have created sufii- 
cient force to bring the leaves near enough to entangle the flies is 
a question I have not yet satisfactorily settled in my own mind, 
for dead flies did not seem to have the same power as living ones. 

Fifteen minutes past ten of the same day, I placed bits of raw 
beef on some of the most vigorous leaves of D. longifolia. ‘Ten 
minutes past twelve, two of the leaves had folded around the beef, 
hiding it from sight. Half past eleven of the same day, I placed 
living flies on the leaves of D. longifolia. At twelve o’clock and 
forty-eight minutes, one of the leaves had folded entirely around 
its victim, and the other leaves had partially folded and the flies 
had ceased to struggle. By half past two, four leaves had each 
folded around a fly. The leaf folds from the apex to the petiole, 
after the manner of its vernation. I tried mineral substances, 
bits of dry chalk, magnesia and pebbles. In twenty-four hours 
neither the leaves, nor the bristles had made any move like clasp- 
ing these articles. I wet a piece of chalk in water, and in less 
than an hour the bristles were curving about it, but soon un- 
folded again, leaving the chalk free on the blade of the leaf. 

The bristles around the edge of the leaf of D. rotundifolia are 
longer than on those of D. longifolia, but the leaf of the former 
does not fold around a fly as it does in the latter — simply the 
bristles curve around the object, the glands on the ends of the 
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bristles touching the substance, like so many mouths receiving 
nourishment. 

Half past 10, a. m., I placed raw beef on some leaves of D. ro- 
tundifolia; by 1 o’clock the inner bristles were curving about it, 
and the longer bristles on the outer edge of the leaf were slowly 
curving upward. By 9 o’clock, in the evening, all the bristles 
of three of the most vigorous leaves were clasping the beef, al- 
most hiding it from sight, while an equally vigorous leaf made no 
move like clasping a bit of dry chalk. 

About 10 o’clock in the morning, I placed bits of raw apple 
on some of the leaves of the last named species; by 9 o’clock 
in the evening part of the bristles were clasping it but not so 
closely as the beef. By 10 o’clock next day, twenty-four hours, 
nearly all the bristles were curved toward it, but not many of the 
glands were touching it. So it would seem that these plants are 
really carnivorous, that they prefer, and absorb animal substances 
directly through their leaves. And Mr. Darwin says that by prick- 
ing a certain point in the leaf of Drosera, he can paralyze half of 
it, and this indicates nerves! 

The following is a brief summary of the experiments. 

First, with D. filiformis. 

July 11th, 10 a.m. Pinned living flies half an inch from apex 
of D. filiformis. 10 o’clock and 40 minutes; the leaves are bent 
perceptibly toward the flies. 12, m., the leaves have reached the 
flies, and the flies’ legs are entangled in the bristles and held fast 
by the sticky substance exuding from the glands. 

Second, with D. long/folia. 

10 o’clock and 15 minutes, a. m., I place raw beef on the leaves 
of D. longifolia. Ten minutes past 12, the leaves are folded 
around the beef. 114 o’clock a.M., I place living flies on the 
leaves of this species. 12 o’clock and 48 minutes, Pp. M., one 
of the leaves has folded entirely around the fly. 24 o’clock, pe. m., 
four leaves have each folded around a fly. 

Third, with D. rotundifolia. 

10 o’clock and 35 minutes A. M., raw beef on leaves of D. ro- 
tundifolia. 1 o’clock, p.M., the inner bristles are curving about it, 
and the longer bristles on the outer edge of the leaf are slowly 
curving upward. 9 o’clock, p.M., all the bristles of the most vigor- 
ous leaves are clasping the beef. 10 o’clock a. m. I place bits of 
raw apples on the leaves. 9 o’clock p.M., part of the bristles are 
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clasping them. July 12th, 10 o’clock, a. m., nearly all the bristles 
are curving toward the bits of apple, but very few of the glands 
are touching them. 


THE SLATES OF THE TACONIC MOUNTAINS OF 
THE AGE OF THE HUDSON RIVER OR 
CINCINNATI GROUP.* 

BY PROFESSOR J. D. DANA. 

In my study of the Stockbridge limestone and the associated 
rocks in Berkshire county, Massachusetts, I have found that the 
ridges are often, if not always, synclinals. They consist of the 
slates or schists (and sometimes quartzite) overlying the lime- 
stone; and in the downward flexures of the limestone, during the 
period of disturbance and metamorphism which made the moun- 
tains, the overlying beds or part of them were folded together into 
a compact mass which has withstood degrading agents, while the 
same beds in the anticlinals or upward flexures were extensively 
broken and have disappeared. The slate ridges are then nothing 
but squeezes of the slate formation between the sides of a limé- 
stone synclinal. 

The Taconic mountains lie on the western border of the Berk- 
shire limestone region; and, in general, the dip of the limestone, 
as well as of the Taconic slates is to the eastward, and hence the 
slates being underneath are seemingly the older. ‘They are actu- 
ally so, unless the Taconic ridges are also synclinals, with an east- 
wardly inclined axis, like some of the Berkshire mountains. Un- 
til recently I had regarded the apparent order of superposition as 
the true order of succession, that is, I had supposed that the lime- 
stones were newer than the Taconic slates. The conclusion 
seemed to be confirmed by finding at different places the slates 
and limestone with the same high easterly dip, the slates under- 
most. 

But a few weeks since, on an examination of the eastern base 
of Mt. Washington, the highest part of the Taconic range in south- 
western Massachusetts, along the road just east of the highest 


* Read at the Portland Meeting of ihe Amer. Assoc. Ady. Science. 
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summit, called Mt. Everett, 2,654 feet in height above the sea, 
the limestone of the Sheffield plain was found to have, in- 
stead of the usual easterly dip, a westerly dip, and this continued 
up the slopes of the mountain as far as the limestone extended, 
about 120 feet above the plain and there the limestone was seen to 
pass directly beneath the slates of the mountain, these having the 


same dip and strike, the dip 20° to 25.° Thus the limestone was 
seen to descend under Mt. Washington and the slates to be the 
superior rock. Following along the base of the mountain north- 
ward, this dip of the Stockbridge limestone under the mountain 
was found to continue for nearly four miles, that is along the 
whole eastern front. 

These facts seem to prove that the limestone of Berkshire goes 
under Mt. Washington and comes up in the great limestone of 
Copake on the west side of the Taconic range. 

I might show that there are probably two close-pressed syn- 
clinals in the Mt. Washington plateau (which is four to five 
miles broad), with steep easterly inclined axes, and that these 
synclinals are synclinals of slate riding over a single broken syncli- 
nal of limestone; that, to the north of the mountain, where the 
mountain descends to the limestone plains of Egremont, these syn- 
clinals become separated and include an anticlinal of limestone, 
the limestone of the anticlinal appearing in the intermediate 
valley while the ridges (synclinals) are slate; and that the two 
synclinals have an eastwardly inclined axis, the dip being very 
steep to the eastward. But to explain fully would require 
diagrams, and I leave the details for another place. 

Graylock in northwestern Massachusetts, to the east of the line 
of the Taconic, and 3500 feet in height, whose rocks are much like 
those of Mt. Washington, is described by Emmons as a synclinal ; 
and, after a survey of the facts on the ground, observing the 
westerly dip of the limestones of the eastern slopes near South 
Adams, and the easterly dip on the western slopes near the en- 
trance to the ** Hopper,” as the great central valley is called, I am 
satisfied that he was right. The dip at the summit and most other 
parts is very steep to the eastward. It appears then to be a result, 
like many other Berkshire Mountains, of a squeeze of the slates 
in a synclinal; and like Mt. Washington it is probably not a sim- 
ple synclinal. It may be a double one, with the Hopper corre- 
sponding to the intermediate anticlinal, the beds of the whole 
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having ahigh dip to the eastward owing to the eastward inclination 
of the axis of the folds. At North Adams, in the ridge of slate 
just west of the village, the limestone and slate both dip eastward, 
there being here the north end of one of the inclined synclinals. 

The making of the highest summits of the Taconic region ap- 
pears thence to have depended on this doubling of the folds. It 
becomes exceedingly difficult in such cases to ascertain the true 
thickness of the slate formation. 

In view, then, of the facts stated in my former article with regard 
to the age of the limestone and its overlying rocks, it is not easy 
to avoid the conclusion that the Taconic slates are Hudson river 
slates, as long since held by the Professors Rogers; and, also, 
that the rocks on which Prof. Emmons, in his New York Geologi- 
cal Report, first based his Taconic system, or out of which he de- 
vised it, are after all nothing but the Hudson river and Trenton 
groups, with the underlying Chazy. The Trenton limestone and 
Hudson River or Cincinnati groups, which properly constitute one 
series in American Geological History, are then the true Taconic 


system. 


HINTS FOR THE PROMOTION OF ECONOMIC 
ENTOMOLOGY IN THE UNITED STATES.* 
BY JOHN L. LECONTE, M.D. 

Ir is indeed a most gratifying evidence of the increasing in- 
terest in the department of zoology which we cultivate, that the 
entomologists, now in connection with the ‘American Association 
for the Advancement of Science,” are sufficiently numerous to 
form a separate sub-section, and enough in earnest to make the 
meetings of the section of value to attract our widely scattered 
students. 

I hail with joy the opportunity of being present at this meet- 
ing, and the more so, because absence from the country has pre- 
vented me from being with you on previous occasions, when you 
assembled to deliberate on the means necessary for the promotion 
of our favorite science ; to communicate to each other that which 
you have done of best during the year, and call on your col- 


*Read at the Portland Meeting of the Amer. Assoc. Ady. Science. 
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leagues to rejoice with you over the gems of truth which Nature 
bountifully bestows on you and on all who visit with pure heart 
and humble mind her exhaustless treasury. 

Believing, as I do, that the few days thus spent in closer com- 
munion, by those who are in sympathy in their main intellectual 
pursuits, should be devoted rather to mutual instruction and 
comparison of general views derived from our studies, than to 
the reading of essays on special or descriptive subjects, which 
sooner or later will appear in suitable places in scientific journals, 
I have thought it not inappropriate to give briefly some ideas 
suggested by a long course of investigation both in the field and 
in the museum, regarding the requisites for a more rapid advance 
of American entomology, and a more speedy development of the 
practical benefits which the science promises. 

Before endeavoring, so to speak, to forecast the future, or to in- 
dicate those paths of research from which the most useful results 
may be expected, it would be well to glance at the past history 
of our science; so that by rapidly reviewing the steps by which 
progress has been made, we may be better prepared to estimate 
the comparative value of the agencies by which our present po- 
sition has been attained. 

The beginning of the American school of entomology may be 
considered as made in 1817 by Thomas Say, in those days the 
most generally instructed zoologist in the United States. Though 
his contributions to the literature of other departments of natu- 
ral history were quite copious, yet entomology seems to have 
been his favorite science, and on his studies of the various orders 
of insects his scientific reputation must mainly rest. 

At that time the text-books in entomology were mainly Fa- 
bricius, Herbst and Latreille, and the efforts of American nat- 
uralists in every branch were confined to adopting, without 
independent criticism, the classifications and generic determina- 
tions of their European correspondents. Biology did not exist 
either in name or in idea. Careful observations of a few noxious 
species by Prof. Peck and Dr. T. W. Harris were the slight foun- 
dation upon which the whole structure of economic entomology 
was to be erected. 

It will be readily seen then, that the entomologists of that 
early period were essentially species men, namers and describers 
a 


of the unknown objects with which they were surrounded: 
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work which was done so well that of the many hundreds of 
species described by Say, and the smaller number by his collabo- 
rators, scarcely any remain doubtful, and but few unknown. 

Preéminent among the early naturalists of the United States, 
and far beyond any of them, both as an industrious collector, 
a careful observer in the field, and an intelligent investigator in 
the museum, was Dr. T. W. Harris, of Massachusetts. A man 
of singular modesty and diffidence, appreciated neither by him- 
self nor by others, but whose memory will be cherished by all 
who knew him, and whose merits will be more and more recog- 
nized as time brings him with his limited opportunities more 
strongly in contrast with the other students of his day. Had he 
published, as he wrote, the independent investigations on classifi- 
cation which he made, or had the proper facilities been afforded 
him and the requisite stimulus given, our science in this country 
would have anticipated many of the schemes of arrangement de- 
veloped later by the best European students. 

Among the entomologists of that time, properly pertaining to 
Zimmermann, a German by 


our country, must be named Dr. C. 
birth, and trained to science before he made this continent his 
home. The monographs of Zabrus and Amara, published before 
leaving Europe, still remain thoroughly careful and classical 
studies of those genera, to which nothing has been or can be 
added except the descriptions of species since collected. It was a 
misfortune for our science that Zimmermann too, though a pro- 
found and Jaborious student, would never publish the results of his 
investigations. As a systematist in the science, he was of the 
very highest order, and I here cheerfully acknowledge my obliga- 
tions to him for some of the hints which, afterwards more fully 
developed, have gained for several of my memoirs the generous 
approval of foreign entomologists. His manuscripts, submitted to 
me in 1867 by his widow, contained a large part of a systematic 
work on Coleoptera, with descriptions of many hundred new 
species of the Southern States, which, however, had been ren- 
dered of no avail by recent publications, posterior to the manu- 
scripts in question. 

After the founders of the science in this country came a period 
of apathy, during which nothing was done. The work of de- 
scription was then resumed by Melsheimer, Ziegler and myself, 


without, however, any attempt at independent study of classifica- 
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tion or particular observation of life histories of the objects de- 
scribed. 

The first serious monographic study made was that of the 
Histeridw, published in 1845 by my father in the Boston Journal 
of Natural History, modelled on the Monographia Histeroidum 
of Paykull, and, like it, illustrated with outline figures of all the 
species.* 

The second period in the history of American entomology 


now begins, in the decade from 1840-50; a most important 


epoch in the intellectual history of our country. An indepen- 
dent school of science had commenced in zoology by the inves- 
tigations of James D. Dana on the polypes and crustacea collected 
while attached to the Exploring Expedition of Captain (now 
Admiral) Wilkes; in geology by James Hall of the New York 
Geological Survey, and by the brothers Rogers of the Pennsyl- 
vania and Virginia Surveys. Prof. Agassiz also came to us 
introducing methods of systematic instruction, which previously 
each student, after many trials, had to invent by himself, and for 
himself alone; and with his unequalled ability as a lecturer to 
excite enthusiasm in his hearers, he added a powerful stimulus to 
the cultivation of natural history, the effects of which can 
hardly be exaggerated. With few exceptions, the zoological 
students who have since become prominent in the United States 
have been instructed for a longer or shorter period by him; and 
it has been a frequent cause of regret to me, that my early efforts 
in science had not been directed by one who could so thoroughly 
combine kindness in instruction with firmness in criticism; who 
could so well temper the natural impatience for rapid publication 
of the young and inexperienced observer, to that calmness of 
judgment which permits nothing to be published until it ex- 
presses the best results which the author can at that time pro- 
duce. 

Another most valuable auxiliary to science in the United States, 
belonging to the same decade, was the establishment of the Smith- 


*T have purposely excluded from this sketch of American entomology the illus- 
trated work of Boisduval and LeConte on the Lepidoptera of North America.  Al- 
though the task of collecting material and making notes on the habits of larve with 
many drawings occupied my father, Major John LeConte. for several years, the text 
of the work and the systematic arrangement, such as it was, were prepared abroad, 
not at ail under his control; and the work was stopped before the completion of the 
first volume. All the notes and drawings which were to have been used in the etudy 
of the Heterocera were retained by his coeditor, and still remain in Europe. 
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sonian Institution, on a secure basis, and nearly in the form de- 
vised by its learned secretary, Prof. Joseph Henry ; whereby the 
funds were employed chiefly in the assistance of investigators and 
explorers, and in the publication of scientific memoirs. 

It has long been the privilege of those who labor to extend 
the boundaries of human knowledge to work hard and (in ordi- 
nary phraseology) to find themselves: and, until the organization 
of the Smithsonian Institution, it was their further privilege, in 
this country, to publish at their own individual expense all me- 
moirs, which from bulk or cost of illustration were beyond the 
limited means of local scientific societies. 

Under the fostering influence of this, among the most noble 
of the intellectual charities of the age, many valuable works on 
abstract science have been published ; which, though produced in 
less than one-third of a century, by a small number of investiga- 
tors, thinly dispersed over a large extent of territory, would do 
honor to older communities, in which students of science and their 
labors are not unfrequently cared for by the protecting influ- 
ence of government. 

It has thus come to pass that manuals and catalogues of several 
orders of insects have been prepared by the students best qualified 
to give, in a condensed form, compilations of the latest results of 
investigation, or entitled to put forth their own views of classifica- 
tion, as worthy of acceptance; and in the preparation of this 
series of works, valuable assistance has been rendered in orders 
which had not received attention from our native students, by 
some of the best European authorities on those subjects, among 
whom are specially to be remembered with gratitude Hagen, Loew, 
Osten-Sacken and De Saussure. 

The excellence of the memoirs thus published by the Smithso- 
nian Institution results from two facts ; the persons invited to pre- 
pare the work are those who are recognized by scientific men as 
most competent for the labor ; and the memoirs when prepared are 
submitted to committees capable of judging of their value. Neg- 
lect of these precautions will probably ensure greater or less failure 
in attempts to procure works for either primary or advanced sci- 
entific instruction; and I am the more confirmed in this opinion 
by the miserable result attending the munificent expenditure of 
the state of New York, on the volume illustrative of insects in- 
jurious to agriculture. Compiled by a person ignorant of the 
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science, and illustrated by a draughtsman untrained in natural 
history drawing, it remains a permanent example of misplaced 
confidence and liberality ; an equal disgrace to the legislation, the 
science and the art, of the great state in which it was published. 

The possibility of acquiring some knowledge of our insects, 
without the possession of large costly libraries which up to this pe- 
riod were indispensable, soon made the science more popular; and 
the names of the species beginning to be known, many persons 
were attracted to form collections, and others to the equally fas- 
cinating study of the life history of individual objects. 

Thus arose the present condition of economic entomology ; and 
the biological studies commenced years before by Dr. Harris were 
worthily continued by Dr. A. Fitch of New York, and the state en- 
tomologists afterwards appointed in several of the Western States. 

Most prominent among those to whom we are indebted for the 
development of practical entomology was the lamented B. D. 
Walsh, of Rock Island, Illinois ; an Englishman by birth, bringing 
to this country a mind well trained in classical and scientific in- 
struction by a thorough University course, and animated by an 
enthusiastic love not only for science but for truth and consistency 
in life. 

The ‘Practical Entomologist,” a monthly magazine, published 
(1865 to 1867) by a committee of the entomological society of 
Philadelphia, was edited chiefly by him. Its successors, the 
** American Entomologist” and ** American Entomologist and Bot- 
anist,” of Saint Louis, were edited by Mr. Walsh, and Mr. C. V. 
Riley, the accomplished state entomologist of Missouri. These 
volumes will be often referred to, not only for the meritorious es- 
says on injurious insects and for the excellent suggestions towards 
controlling these pests, but still more for the fearless and caustic 
manner in which the editors exposed many quack contrivances for 
exterminating our insect enemies ; thus endeavoring to protect our 
too credulous farmers against the pretensions of ignorant invent- 
ors and shameless empirics. 

wast to be mentioned, because the most recent, of the aids for 
the cultivation of entomology, and for popularizing the science, 
is the ‘‘Guide to the Study of Insects,”” by Dr. A. S. Packard, Jr. ; 
a most judicious and excellent compilation from the best works on 
the various orders, adapted to the North American fauna, and il- 
lustrated with copious and well drawn original figures, combined 
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with no insignificant portion of the author’s own investigations, 
chiefly in embryology. : 

Having now shown, by a hasty survey of the past, the gradual 
progress of our science, let us consult in regard to what is to be 
done to perfect the structure, the foundations of which are thus 
securely laid, and above all, what is necessary to popularize and 
utilize the great mass of information which has been obtained by 
so much labor. 

Of all the branches of zoology, there is none more intimately 
connected with the great agricultural interests than entomology ;* 
and yet from the vast number of objects involved in the study, 
many of which, on account of their small size, are with difliculty 
recognized by the untrained observer, and also from the compli- 
cation of metamorphosis and habits such as are seen in no other 
department of the animal kingdom, there is no branch of natural 
history which requires for its elucidation greater industry, or 
higher powers of scientific analysis. For the same reasons, none 
of the inferior animals are so well fitted to elude and resist human 
control. We may therefore expect the practical application of the 
abstract truths and facts contained in the science to be a task of 
more than ordinary difficulty, requiring the assistance of the most 
learned students and the most ingenious investigators. ; 

I may, perhaps, be accused of uttering a very vapid truism, 
when I assert that before any science is capable of rational prac- 
tical application, the science must be well advanced, or at least 
its general principles and methods of investigation firmly estab- 
lished; and further that the application must be made by those 
who are fully informed as regards the science. Yet, by neglect of 
this apparent axiom, we have seen that the great state of New 
York expended a sum of money, almost sufficient to print all the 
useful books on entomology since published in the United States, 
upon one quarto volume, which is a monument only of presump- 
tion and ignorance. 

I may be excused, then, for mentioning first those things which 
in my opinion will contribute to a more rapid advance in the de- 


*“The entire sum expended by Congress, or by our various State Legislatures for 
this purpose (from 1776-1869) cannot exceed $90,000 to 100,000, or about $1,000 a year. Yet 


the annual damage done by insects within the limits of the United States cannot he less 
than ($300.000,000) three hundred millions of dollars. Am. Entom. and Bot. ii, 109. 

“ Napoleon, at the summit of his prosperity, never inflicted more damage on a nation 
than the liliputian insect army inflicts on the United States.” /bid., ii, 367. 
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scriptive and systematic portions of our science, and conclude with 
those relating to its future usefulness. 

First, then, will come the completion of the series of works, pub- 
lished by the Smithsonian Institution, on the classification of the 
several orders. For this students must be found, who will devote 
themselves to the study of those orders which have been here- 
tofore neglected. This series must be supplemented by synony- 
mical and bibliographical catalogues, and finally by synopses of 
species in each order to which supplements from time to time must 
be made, to diminish as far as possible the necessity of reference 
to other works, and thus place the accurate results of science 
within reach of persons who ean ill afford the costly libraries now 
necessary for reference. 

Second, and equally important, will be the formation of type 
collections for the identification of species. The number of 
species is so vast, the differences so small, and the multitude 
of new forms, not yet represented in collections, so great, that 
the best descriptions that can be written do not obviate the ne- 
cessity of referring at times to the original types for comparison, 
and the amount of time, labor and expense saved to students, by 
having the whole of the information within reach at one place for 
each order of insects, can scarcely be estimated. 

These type collections should be in the possession of the stu- 
dent who can make best use of them for the present interests of 
science, and on his death, or retirement from intellectual pursuits, 
should not be exposed for sale, or to any other vicissitudes of for- 
tune, but should be given to his successor in science, or placed in 
some public institution where they will be most carefully preserved 
and wsed only for reference. 

The liberality of friends, both at home and abroad, has already 
made my collection of coleoptera such a type collection, and with 
the exception of a moderate number of species described in Europe, 
of which no duplicates can be obtained, and a very small number 
which I have described from other collections, at the solicitation of 
their owners, it contains types of nearly all the described cole- 
optera of America north of Mexico. From the saving of time 
both to students who visit my collection, and to myself in naming 
series for correspondents, I cannot too strongly recommend the 
formation of similar collections in other orders of insects.* 


* As a proof of the earnestness of this recommendation, as well as a duty I owe to 
those interested in the progress of the science, who have codperated with me in plac- 
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The last portion of our subject yet remains to be discussed : 
the practical application of the great mass of scientific truth 
which has been thus far gathered in relation to the structure, 
classification, habits and life history of insects. 

Of the immense number of insects which are found in any given 
portion of the earth’s surface, comparatively few are capable of 
becoming so numerous as to affect plants injuriously. But from 
time to time, the interference of man in the progress of civiliza- 
tion destroys the balance which previously existed, and insects, 
before unimportant by reason of their comparatively small 
numbers, finding the checks to their increase removed, suddenly 
become very destructive to one or another of our agricultural 
products. In this case what is to be done? Obviously there are 
but two courses; the first to abandon the crop, until the insect 
enemy is reduced by starvation to its former insignificance ; the 
other is to establish, by human intelligence, a system of checks 
to take the place of the divine machinery which has been inter- 
fered with by the same human intelligence. The second is the 
course that is, and probably will continue to be, generally adopted. 

This new system of checks, according to the habits of the insect 
to be suppressed, may be divided into (1) those requiring per- 
sonal labor and diligence alone; (2) personal labor assisted by 
contrivances ; (3) automatic contrivances, not requiring personal 
attention (including the use of poisons); (4) the production of 
diseases ; (5) the introduction of parasites and other enemies. 

Under the 1st head may be mentioned the destruction of larvie 
of borers by wires, ete.; 2nd, the collecting of plum weevils, 
potato chrysomele, etc., by large nets, and their subsequent de- 
struction; 3rd, sugaring with poisoned food, specially applicable 
to nocturnal lepidoptera, and the use of fires, or lanterns with 
a vessel of poison, to attract nocturnal species ; 4th, the commun- 
ication of fungoid disease (like pebrine, which affects the silk- 
worm) to other lepidopterous larve;* Sth, introduction and 
preservation of insectivorous mammals, birds, reptiles and insects 


ing their types in my collection, I hereby pledge myself that my collection shall never 
be sold or divided, but that it shall be placed permanently, where it can be best cared 
for, and made accessible for the authentication of specimens. And I invite those who 
are willing to sacrifice rarities, or even uniques in their collections for such a purpose, 
to send them to me, with the full confidence that they are thus rendering them of more 
general use than they can be in local collections. 

*I am extremely hopeful of the result of using this method. I have learned of an 
instance in which from the communication of the disease by some silkworms, the whole 
of the caterpillars in a nine-acre piece of woods were destroyed. 
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according to the particular indication of the case; and the trans- 
portation of parasites known to affect the pest in other localities.* 

In the last annual report of Mr. C. V. Riley, Missouri state en- 
tomologist, there is a very effective comparison of the ravages 
made by the gregarious insect pests with the destruction caused by 
an invading army. The same simile has been frequently used by 
me in conversation, and has doubtless often occurred to many of 
you. The application of it made by Mr. Riley is that, if an en- 
emy were to cause a small fraction of the injury which results each 
year from the depredations of even one of several of our insect 
enemies, the whole country would resound with a clamor for the 
suppression of the invaders. The memory of a colossal conflict 
is, alas! still fresh in our minds, and I desire not to awaken the 
painful recollections which rest in the bosoms of us all; but 
leaving out reference to the distressing scenes which we have all 
witnessed, there was much of the ludicrous, from which we may 
on this occasion derive profit, or at least the material for carrying 
our simile somewhat farther. 

Putting out of view for the moment the noble patriotism of the 
uncorrupted and incorruptible masses of our nation, prominent 
among whom were the great agricultural class, whose interests it 
is the object of the present inquiry to protect, we all remember 
vividly the eager struggle of small politicians for staff appoint- 
ments, of greater politicians, innocent of martial training, for 
higher commands ; the zeal of contractors to furnish supplies for 
the soldiers in the field (sometimes, as in the case of shaving soled 
shoes, and shoddy garments, rather aggravating than relieving their 
sufferings) ; the general hurry and scurry, and bustle and turmoil, 
to do everything hastily and with the greatest pecuniary profit. 

Why was all this? Was the great glory to be obtained in mili- 
tary service, when man fights man, the stimulus? Is there not 
equal glory in the more laborious, albeit peaceful combats of sci- 
ence, when man subdues the inorganic or the organic powers which 
resist his will, and make them subject to his control? Or is it, per- 
haps, to use a common phrase of the period, because there was 
money in it? 


*1 learn fiom the 3rd annual report of Dr. W. LeBaron, Illinois state entomologist, 
that in accordance with ideas first published by Mr. B. D. Walsh, a Chalcideous par- 
asite of a coccus, which attacks the apple tree, has probably been successfully intro- 
duced into the northern part of the state, where it was previously unknown. (Op. cit. 
p. 200). 
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If the latter be a part of the cause of the agitation to which we 
allude, let us see if the same idea cannot be utilized for our pres- 
ent purpose. There is money, aye, much money, in any well de- 
vised scheme for the practical application of entomology to the 
protection of agricultural interests. First, there is the saving of 
untold millions in the productions of the country, now destroyed 
by insect pests. Second, there is the necessity for the expansion 
and reorganization of the Department of Agriculture, so that it 
will represent and protect the farmers, to the same extent that the 
Coast Survey protects the commercial interests of the nation. 

In this expansion and reorganization of the Department of Agri- 
culture the controlling power should be the highest scientific ability 
that can be procured for the place, and the otlice should cease to be 
as it has been since its establishment, a semi-sinecure for persons 
of small or local political influence. New places would have to be 
created, but with a moderate sprinkling of good working scientific 
men, many of these might be regarded like other oflices, as the 
spoils of the dominant political party, and the interests of the 
farmer still be protected. Better would it be, though, if the latter 
class should demand that the government give them a thoroughly 
organized, compact, industrious body of the best trained scientific 
men, to teach them what should be done to control the destroyers 
of their labor. 

There is now lying idle in Washington a great mass of notes on 
habits of injurious insects, collected by the untiring exertion of 
Mr. IT’. Glover, the industrious entomologist of the Department of 
Agriculture. This material, in its present imperfect form, if ar- 
ranged under proper scientific supervision, and illustrated by 
figures submitted to judicious criticism, and then published in the 
same careful manner as the explorations of the Engineers, the 
Coast Survey, and other scientific departments of the government, 
would be of great utility in preparing the condensed reports, which 
should finally be accessible to every intelligent agriculturist. 

One more illustration, and we will dismiss this already some- 
what prolix simile of the invading army. 

As in all such cases of aggression, it is competent with the 
higher military authorities to take private property for the benefit 
of the nation; so, too, a power similar in its results, though less 
despotic in its exercise, is necessary in our contests with the 


organic * powers of the air,” which attack our fields. How this 
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authority is to be localized and manifested admits of much dis- 
cussion, to enter upon which would tax your patience, and prolong 
this discourse far beyond the limits to which I intend to confine it. 
For the moment, the following may be suggested, with some mod- 
ifications, as probably feasible in the extreme cases, fortunately 
few in number, which may be exemplified by such destructive at- 
tacks as the army or boll-worm upon cotton; the Hessian fly upon 
wheat ; Scolytidze (bark borers) upon pine forests; and the cur- 
culio upon plums and allied fruits. 

The establishment of a fund, by the assistance of the federal 
government, state, or county authorities, or by private combina- 
tions, from which are to be paid owners of infected crops, which 
are destroyed in order to prevent the spread of the infection. This 
must of course be done under the advice of intelligent and care- 
fully chosen agents of the authority by which the fund is to be 
dispensed. The rate of compensation could be easily determined 
at the end of the season by the average value or yield of similar 
crops in the vicinity, and should be such a liberal fraction of the 
full value, as would stimulate the owner of the property to be de- 
stroyed to declare the infection at the earliest possible moment, 
but at the same time net so large as to prevent due diligence on 
his part to confine the infection within the smallest limits. 

Besides these two measures, which I consider of primary im- 
portance, there are several others, more easily under present con- 
trol; by the adoption of which our accurate knowledge of the 
really formidable insect pests can be greatly increased, and the 
means for their suppression intelligently and efliciently applied. 
With a condensed statement of them, I shall conclude my dis- 
course, thanking you for the kind attention with which you have 
favored me. 

1. Reorganization of the Department of Agriculture, on a sci- 
entific basis, for the proper protection and advancement of agri- 
cultural interests. 

2. Preparation of lists of the most destructive insect pests, 
with condensed notes of what is now known concerning them, that 
attention may be directed specially to those investigations neces- 
sary to complete our knowledge. 

3. Codrdination and cooperation of state entomologists with 
the chief of the Department of Agriculture, that they may work 
harmoniously and intelligently in concert, and thus avoid the waste 
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of labor now resulting from duplicate observations and repetitions 
in publication : collateral to this, the publication each year of a brief 
report containing such important advances made in the science, 
both at home and abroad as should be made known to the farmers. 

4. Accurate calendars to be prepared of the appearance, disap- 
pearance and other phenomena of the history of the most injurious 
insects in different parts of the country. 

5. Contrivance of apparatus on a large scale, by which, with 
the least expenditure of material and labor, the nocturnal species 
may be attracted by light, and dropped into a vessel containing 
cyanide of potassium or other poisonous substance. 

6. Experiments on the effects of poisons upon the species, the 
habits of which permit the wholesale application of such means of 
destruction: especially adapted to nocturnal lepidoptera by the 
process known as sugaring for moths. 

7. Careful study of epidemic diseases of insects, especially 
those of a fungoid nature: and experiments on the most effective 
means of introducing and communicating such diseases at pleasure. 

8. The preparation by our best instructed entomologists work- 
ing in concert, of one or more elementary books suitable for use 
in schools, giving in a compendious form the general principles of 
the science, and indications for applying the knowledge to prac- 
tical results. 

9. The appointment in agricultural colleges of competent pro- 
fessors of entomology, who have been trained in a scientific school, 
to fit them for the duty of instruction. 

10. The establishment of the means of compensation for com- 
pulsory or voluntary destruction of crops infected by formidable 
pests, as above mentioned. 


NOTES ON THE HONEY-MAKING ANT OF TEXAS 
AND NEW MEXICO.* 
BY HENRY EDWARDS. 
Tue natural history of this very curious ant (Myrmecocystus 
Mexicanus Westwood) is so little known, that the preservation of 


* Read before the California Academy of Sciences. 
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every fact connected with its economy becomes a matter of con- 
siderable scientific importance, and the following observations, 
gleaned from Capt. W. B. Fleeson of this city, who has recently 
had an opportunity of studying the ants in their native haunts, 
may, it is hoped, be not without interest. 

The community appears to consist of three distinct kinds of 
ants, whose offices in the general order of the nest would seem 
to be entirely apart from each other, and who perform the labor 
allotted to them without the least encroachment upon the duties 
of their fellows. The larger number of individuals consists of 
yellow worker ants of two kinds, one of which, of a pale golden 
yellow color, about one-third of an inch in length, act as nurses 
and feeders of the honey-making kind, who do not quit the inte- 
rior of the nest, ‘their sole purpose being, apparently, to elabo- 
rate a kind of honey, which they are said to discharge into 
prepared receptacles, and which constitutes the food of the entire 
population. In these honey-secreting workers the abdomen is 
distended into a large, globose, bladder-like form, about the size 
of a pea.” The third variety of ant is much larger, black in color 
and with very formidable mandibles. For the purpose of better un- 
derstanding the doings of this community, we will designate them 
as follows : 

No. 1— Yellow workers; nurses and feeders. 

No. 2— Yellow workers ; honey makers. 

No. 3 — Black workers ; guards and purveyors. 

The site chosen for the nest is usually some sandy soil in the 
neighborhood of shrubs and flowers, and the space occupied is 
about from four to five feet square. Unlike the nests of most 
other ants, however, the surface of the soil is usually undisturbed, 
and, but for the presence of the insects themselves, presents a 
very different appearance from the ordinary communities, the 
ground having been subjected to no disturbance, and not pulver- 
ized and rendered loose as in the case with the majority of species. 

The black workers (No. 3) surround the nest as guards or senti- 
nels, and are always in a state of great activity. They form two 
lines of defence, moving different ways, their march alwevs being 
along three sides of a square, one column moving from the south- 
east to the southwest corner of the fortification, while the other 
proceeds in the opposite direction. In most of the nests examined 
by Captain Fleeson, the direction of the nest was usually towards 
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the north ; the east, west and northern sides being surrounded by the 
soldiers, while the southern portion was left open and undefended. 
In case of any enemy approaching the encampment, a number 
of the guards leave their station in the line and sally forth to face 
the intruder, raising themselves upon their hind tarsi, and moving 
their somewhat formidable mandibles to and fro as if in defiance 
of their foe. Spiders, wasps, beetles and other insects are, if they 
come too near to the hive, attacked by them in the most merciless 
manner, and the dead body of the vanquished is speedily removed 
from the neighborhood of the nest, the conquerers marching back 
to resume their places in the line of defence, their object in the 
destruction of other insects being the protection of their encamp- 
ment, and not the obtaining of food. While one section of the 
black workers is thus engaged as sentinels, another and still more 
numerous division will be found busily employed in entering the 
quadrangle by a diagonal line bearing northeast, and carrying in 
their mouths flowers and fragments of aromatic leaves which they 
deposit in the centre of the square. A reference to the accom- 
panying sketch will give a more clear understanding of their 
course: the dotted line (a) representing the path of this latter 
section, while the mound of flowers and leaves is marked (c). If 
the line (a) be followed in a southwest direction, it will be found 
to lead to the trees and shrubs upon which another division of 
the black workers is settled, engaged in biting off the petals and 
leaves to be collected and conveyed to the nest by their assistants 
below. On the west side of the encampment is a hole marked 
(d), leading down to the interior of the nest, which is probably 
chiefly intended for the introduction of air, as in case of any 
individuals carrying their loads into it, they immediately emerge 
and bear them to the common heap, as if conscious of having 
been guilty of an error. A smaller hole, near the southeast 
corner of the square, is the only other means by which the inte- 
rior can be reached, and down this aperture, marked (/), the 
flowers gathered by the black workers are carried along the line 
(e), from the heap in the centre of the square, by a number of 
smaller yellow workers (No. 1), who, with their weaker frames 
and less developed mouth organs, seem adapted for the gentler 
offices of nurses for the colony within. It is remarkable that no 
black ant is ever seen upon the line (e), and no yellow one ever 
approaches the line (a), each keeping his own separate station and 
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following his given line of duty with a steadfastness which is as 
wonderful as it is admirable. By removing the soil to a depth of 
about three feet, and tracing the course of the galleries from the 
entrances (b) and (d), a small excavation is reached, across which 
is spread, in the form of a spider’s web, a net-work of squares spun 
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(a) Path of the flower gatherers. 

(6) S. E. entrance to nest. 

(c) Mound of flowers and leaves. 

gf (d) W. entrance to nest. Tg 
(e) Path of yellow nursing ants. 

(fg) Track of soldiers. 


by the insects, the squares being about one-quarter inch across, 
and the ends of the web fastened firmly to the earth of the sides 
of the hollow space which forms the bottom of the excavation. 
In each one of the squares, supported by the web, sits one of the 
honey-making workers (No. 2), apparently in the condition of a 
prisoner, as it does not appear that these creatures ever quit the 
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nest. Indeed, it would be difficult for them to do so, as their 
abdomens are so swollen by the honey they contain as to render 
locomotion a task of difficulty, if not to make it utterly impos- 
sible. 

The workers (No. 1) provide them with a constant supply of 
flowers and pollen, which, by a process analogous to that of the 
bee, they convert into honey. That the remainder of the inhabi- 
tants feed on the supply thus. obtained, though it is surmised, 
has not been established by actual observation; indeed, with 
reference to many of the habits of these creatures, we are in 
present left in total ignorance, it being a reasonable supposi- 
tion that, in insects so remarkable in many of their habits, other 
interesting facts are yet to be brought to light respecting them. It 
would be of great value to learn the specific rank of the black 
workers (No. 3), and to know the sexes of the species forming the 
community, their season and manner of pairing, and whether the 
honey-makers are themselves used as food, or if they excrete their 
saccharine fluid for the benefit of the inhabitants in general, and 
then proceed to distil more. I regret that at this time Iam only 
able to bring before the notice of the Academy, specimens of the 
honey-makers (No. 2), the other members of the community, ex- 
cept from Captain Fleeson’s description, being quite unknown to 
me. It is, however, my hope that at a future meeting I may be 
enabled to exhibit the other varieties, and to give some more ex- 
tended information upon this very interesting subject. The honey 
is much sought after by the Mexicans, who not only use it as a 
delicate article of food, but apply it to bruised and swollen limbs, 
ascribing to it great healing properties. The species is said to be 
very abundant in the neighborhood of Sante Fé, New Mexico, in 
which district the observations of Capt. Fleeson were made. 


REVIEWS AND BOOK NOTICES. 
THE ScENERY OF THE Rocky MOounTAINS AND ITs OrIGIN.— 
Professor Hayden’s last report* on the geology of the territories 


*Sixth Annual Report of the United States Geological Survey of the Territories, 
embracing portions of Montana, Idaho, Wyoming and Utah; being a report of prog- 
ress of the explorations for the year 1872. F. V. Hayden, U.S, Geologist. Washington, 
1873. With plates and woodcuts. pp. 844. 


3 
i 


8s, SHOW. 


if, Trap Dyke; 


g, ** Saddle”; h, Timber line, 9,000 ft.; Dotted line, course of 


4 
4 
> inh | 
| 
Ni AA 
NS A AP | 
4 te NE \ H 
i] 


28 REVIEWS AND BOOK NOTICES. 


of Idaho, Montana and Utah comes to us stored with facts bear- 
ing upon the origin of the wonderful scenery of the Rocky 
Mountains. The mode of formation of the lofty peaks, of the 
vast abyssal canons and broad lake valleys, together with the 
origin of the hot springs and geysers, the last remnants of the tre- 
mendous volcanic activity that pervaded this region, is discussed 
with more or less detail, by Prof. Hayden, whose sixteen years’ 
experience as a geologist in the far west certainly enables him to 
speak with authority on these subjects. 

One of the results of these surveys was the discovery and 
reservation of the National Park of the Yellowstone River. How 
tourists may enjoy its wonders and beauties will be solved, we 
are told, should the railroad which contemplates connecting 
Corinne, Utah, with Helena, Montana, pass up Henry’s Fork. 
That accomplished, we are promised that “all the wonders of our 
great national park can be seen in one day’s travel on horseback 
from this route.” 

We have before spoken in this journal of the fine photographs 
of the Téton Range published by the Survey. This group of 
peaks, which are more truly alpine in character than any other 
known in the west, have at length been ascended by Messrs. 
Stevenson and Langford, the only white men who have ever 
reached the summit. ‘*Immense masses of snow and lakes of 
ice were found on its sides, and abundant signs of glacial action.” 
The accompanying figure (175) gives an idea of the range and 
the course of ascent. 

Another result of the season’s (1872) work was the exploration 
and mapping out of the great water divide from which, in a 
radius of ten miles, the Missouri, the Green and Colorado Rivers, 
and the Snake and Columbia Rivers take their rise. A new 
geyser basin was discovered on Shoshone Lake, and found to be 
the true source of the Madison River, lying on the Pacific slope, 
between 7,000 and 8,000 feet above the sea, with surround- 
ing peaks 10,000 to 12,000 feet high. The basin contained from 
seventy-five to one hundred springs, some being geysers of con- 
siderable power, while the peculiar ornamentation about them is 
considered more elaborate and interesting than the celebrated 
springs of the Fire Hole basin, an account of which we have al- 
ready given our readers. These are the more prominent results of 


the season’s work. 

Of much economic interest is the great soft coal or lignitic for- 
mation of the west. From the researches of Messrs. Lesquereux, 
Meek and others, together with his own, Prof. Hayden infers that 


i 
4 
4 


REVIEWS AND BOOK NOTICES. 729 


the deposition of these lignitic strata began during the latter por- 
tion of the Cretaceous period, and continued on into Tertiary 
times. 

The origin of the Salt Lake valley, of which the remarkable 
Wahsatch Range forms the eastern boundary, seems due to a long 
continued erosion of a series of mountain chains spread over this 
area and resulting from a crumpling or folding of the earth’s crust. 
‘*It is most probable that at a comparatively modern period the 
vast area between the Wahsatch Mountains on the east and the 
Sierra Nevada on the west was one great lake, the mountains 
rising up as islands in this vast inland sea. The lakes, large and 
small, which we find scattered over the basin at the present time, 
are only remnants of this former sea.” Out of the flanks of these 
wrinkles in the earth’s crust, cafons, with nearly vertical walls 1,000 
to 2,000 feet high, have been carved by atmospheric agencies, such 
as ice, frost and water. ‘ The valleys between these folds or ridges 
are synclinals, which have been deepened by erosion. ‘The is- 
lands in Salt Lake are only the crests of these folds, while the 
waters occupy the synclinal valleys; and this remnant illustrates, 
on a small seale, the scenic beauty of the great inland sea when it 
extended over the entire basin.” 

Farther north in the Yellowstone valley are magnificent speci- 
mens of canons whose mountain walls are formed of volcanic con- 
glomerate 1,000 feet in thickness. Such a valley of erosion is 
represented by Fig. 176. In the mountains at the source of the 
East and Yellowstone rivers these conglomerates are sometimes 
4,000 or 5,000 feet thick. These beds are supposed to have been 
‘**thrown out by volcanoes into the surrounding waters much as 
similar materials are injected from modern volcanoes at the present 
time.” As these beds are horizontal and regularly stratified from 
base to summit, Prof. Hayden concludes * that at a comparatively 
modern date, the waters so covered these mountain ranges of the 
northwest, that not even the summits of the loftiest peaks were 
above the surface. It is barely possible that we might make an 
exception in the case of the Grand Tétons. We may suppose 
that the materials were supplied from the numberless volcanic fis- 
sures in unlimited quantities in a comparatively brief space of 
time ; but the period which would be required for the waters to ar- 
range this matter in the remarkably uniform and compact series of 


strata which we find at the present time must have been great. 
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The results have been carried on upon such a stupendous scale 
that the mind finds with difficulty the courage to grapple with them 
or attempt to explain them. And then, subsequent to the depo- 


Fig. 176. 


Basaltic Columns, Yellowstone, near mouth of Tower Creek. 


sition of these enormous beds of conglomerates, has been the wear- 
ing out of canons and valleys 2,000 to 4,000 feet in depth, the 
sculpturing of some of the most marvellously grand and unique 
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scenery on the continent. In passing up the valley of the upper 
Yellowstone, which is about three miles wide and has been carved 
out of this hard breccia, one could easily imagine himself in some 
enchanted land, where, on every side, were castles and palaces with- 
out number.” Farther on our author concludes that ‘the erosive 
forces have acted on a more stupendous scale than he had ever be- 
fore conceived of, and that the entire series of sedimentary strata, 
from the lowest Silurian to the highest Tertiary, known in the 
West, has extended in an unbroken mass all over the northwest ; 
and we find here and there by the exposure of the entire series, as 
at Cinnabar Mountain, and in many other localities, the must sat- 
isfactory proof of the statement which I have so often made. This 


Fig. 177. 


Index and Pilot Peaks. 


single statement implies that from 10,000 to 15,000 feet in thick- 
ness of unchanged rocks have been removed from this mountain 
region, except what might be called remnants left behind, occu- 
pying restricted areas.” 

The period of intensest volcanic activity culminated during the 
later Tertiary period. The mountains resulting have now assumed 
such forms as are shown in Fig. 177 of Index and Pilot Peaks, 
while Fig. 176 is an example of basaltic columns, the result of 
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overflows of lava, which forms the walls of the grand canon of 
the Yellowstone. 

The last trace of this volcanic activity, for there are now no ac- 
tive volcanoes in Montana or Idaho, is seen in the numerous hot 
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Fig. 178. 
East Fork of the Yellowstone. 


xtinct Geyser, 


I 


springs or extinct geysers, in the valleys, of which Fig. 178 repre- 
sents a good example. How this region was drained we will 
answer in the author’s own words. 
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**We may conclude, not only that the carving out of the chan- 
nel of the Grand Cajon was a very modern event, but that the 
deposition of the entire material which forms the canon is, in a ge- 
ological sense, quite a modern occurrence. The drainage of the 
country commenced long before the excavation of the present water- 
courses, but it is difficult to answer the question how this great 
drainage was brought about, unless we account for it by a general 
elevation of the entire country, gradually sending this immense 
body of water, which must have prevailed all over the northwest 
at least, perhaps all over the Rocky Mountain region, westward 
into the Pacific and eastward into the Atlantic. As the waters 
slowly subsided they were separated into lakes of greater or less 
size, and then came the excavation of the Grand Canon, which 
slowly drained the great lake-basin above the falls so that now 
we have only the comparatively small remnant, the Yellowstone 
Lake. Other small fragments are scattered about in the vi- 
cinity, which now form reservoirs for the local drainage. Un- 
doubtedly the same series of remarkable physical events occurred 
in Oregon and California and in Idaho and Washington Terri- 
tories, and, perhaps, far southward into Mexico, judging from the 
published reports. The Hot Springs, which are now slowly dying 
out, are, of course, the last of this series of events. The evidence 
seems clear that all over the West, during this great period of vol- 
canic activity, the hot springs and perhaps even geysers were very 
numerous. We everywhere find the remains or deposits in all the 
states and territories west of the Mississippi, and now and then 
a warm or hot spring remains to indicate the story of their former 
power.” 

How these valleys were eroded may be inferred from the fol- 
lowing remarks. ‘On the west side of the Madison there are three 
or four peaks which are at least 10,000 feet high. Among these 
mountain-gorges we see the sources of the myriad small branches 
which, in the aggregate, form the large river. Nestled among the 
craggy cliffs are here and there little ponds of clear water, derived 
from the melting of the snows, seldom ever seen except by the 
birds and the game that visit them to quench their thirst. The 
tendency of all these gorges is to work their way inward toward 
the divide. Great masses of snow and ice accumulate in them 
during the winter ; and the water, flowing down among the fractured 
masses, freezes and expands with a force that year by year tears 
down a portion, which falls into the depths below and is swept down 
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Fig. 179. 


149 ft. 


53 ft. 


(Elevations are given above water level of the river.) 
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Terraces, Valley of the Madison. 
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by the torrent. The aggregate of the forces which have continued 
in operation through a series of ages, which no man can determine 
now, and which we agree to denominate meteoric or atmospheric, 
are the combined action of water, air and ice. These forces have 
undoubtedly been far more effective in ages past than at present.” 

One of the latest geological occurrences in this region, as well 
as over the world generally, is the formation of the terraces occa- 
sionally found bordering rivers. In a basin of the Madison River 
is a remarkable system of terraces represented by Fig. 179. 
While usually in the terraces of our eastern rivers, and in fact 
rivers generally, those on opposite sides are of unequal height, 
here each terrace is uniformly of the same height as the one 
opposite. 

In Montana neither are the anticlinal folds or synclinal valleys 
so distinctly defined as in the interior basin of Utah, but the prom- 
inent features are the widely extended areas of elevation. 

‘Geologists will be interested in a feature of the geological struct- 
ure of the mountains of Montana, ‘* observed by the survey of the 
past season for the first time and not noticed in such a marked de- 
gree in any other portions of the west.” This is the inversion of 
the sedimentary beds, so that the oldest incline at a greater or 
less angle on those of more modern ages. The mode of formation 
of canons and river valleys is reserved for future discussion, but 
attention is drawn to the ‘fact that the streams seem to have cut 
their way directly through mountain ranges, instead of following 
synclinal depressions.” This, he says, indicates that they began 
the process of erosion at the time of the commencement of the 
elevation of the surface. ‘This is shown all along the valley of 
the Yellowstone and more conspicuously in the valleys of the 
Madison and Gallatin which have carved immense canons or 
gorges directly through two of the loftiest ranges of mountains in 
Montana.” 

The action of glaciers in causing this erosion Prof. Hayden 
thinks to have been local, and he regards the superficial or drift 
deposits, which sometimes are very thick, as of local origin. ‘As 
I have so often stated in my previous reports, I have never been 
able to find any evidence in the Rocky Mountain region of what is 
usually termed a northern drift.” 

It will be seen how much geographers and geologists as well as 
lovers of the marvellous and beautiful in nature are indebted to 
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the liberality of our government in causing these explorations to 
be carried out, and in placing the results directly before the people. 
We shall return to this report in a subsequent number of this 
journal, and notice the results contributed by Prof. Hayden’s 
collaborators. 

After all, the discoveries here published are the results of but a 


> 


slight reconnoissance, and we trust that this is but the beginnin 
of a long series of annual explorations, so that the outlines here 
sketched may be filled in with a completeness worthy of the subject. 


ELEMENTS OF PuysicaAL MANIPULATION.* — This book would, 
perhaps, have never seen the light, or even been conceived of in 
the olden time of endeavoring to instruct students by talking at 
them from behind a formidable array of retorts, balanees and 
batteries. By the new method the student is invited into the lab- 
oratory, and initiated into the use of the apparatus, of old so mys- 
terious and awe-inspiring to the beginner. The tools of the 
physicist and chemist are now explained and their use illustrated ; 
and, equipped with a knowledge of manipulation, the learner 
needs little urging to apply his information. 

This text book of physical manipulation seems admirably adapt- 
ed to aid the teacher in work of this kind, and for those who have 
not the advantages of competent laboratory instruction it seems 
to us that it must prove invaluable. It is also admirably designed 
as an introduction to the ordinary text books. 

Judging by the portion relating to the use of the microscope, 
the style is exact and clear. The spectroscope, both solar and 
chemical, is described, and experiments in its use given. So for 
the microscope. The instrument is described, and experiments 
illustrating its use given, also an account of the diaphragm, 
oblique illumination, the study of opaque objects, the lieberkuhn, 
Wenham’s parabolic condenser, the achromatic condenser, the 
polariscope, binocular, Maltwood’s finder, micrometer, goniometer, 
camera lucida, spectrum microscope, and test objects, together with 
concise directions for the preparation and mounting of objects, 
and directions for measuring the focal length of an objective. 

Prof. Pickering claims that among the experiments, several that 
are new, with new apparatus, such as that for ruling scales, the 


* Elements of Physical Manipulation. By Edward C. Pickering. New York. Hurd 
and Houghton. 1873. 8vo. pp. 225. $5.00. 
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photometer and the polarimeter, are for the first time described in 
this book. The typographical appearance of the book is most in- 
viting, and we trust that the second volume, relating to heat, elec- 
tricity and other subjects interesting to the student of physics, will 
soon appear. 


Tue Specrroscore.* —The time is perhaps coming when the 
scientific world will be divided into two classes, 7.e., those who 
‘arry a microscope, and those who carry a spectroscope in their 
vest pockets. For what biologist can do without his microscope, 
or physicist without his spectroscope? This little manual tells us 
what the spectroscope is, and how it has been applied in discov- 
eries that have transcended the wildest dreams of philosophers. 
Mr. Lockyer tells the story with such perspicacity and interest that 
though we had intended to simply glance through its chapters, we 
have not failed to read every word of it. Admirably clear and 
comprehensive in style, it is beautifully illustrated and very at- 
tractive in typography. It is the first of a library of scientific 
manuals to be published by Messrs. Macmillan & Co., under the 
title of ‘‘ Nature Series.” 


BOTANY. 


SENSITIVENESS OF THE LEAVES OF Diona&A AND Drosera.— At 
the recent meeting of the British Association for the Advancement 
of Science Dr. Burdon Sanderson read a paper on the electrical 
phenomena which accompany the contractions of the leaf of Dio- 
nea muscipula. ‘The contraction of certain organs of some plants 
on irritation, such as the leaves of Drosera and Dionwa, especially 
the latter, strikingly suggest a correspondence of function between 
them and the motor organs or nervous system of animals. A 
careful series of experiments made by me::ns of Sir W. Thomson’s 
galvanometer, fully confirmed the hypothesis of the existence of 
voltaic currents in these parts; the cur,ents being subject, in all 
respects in which they have as yet been .nvestigated, to the same 
laws as those of muscle and nerve. At the same meeting a paper 
was also read by Mr. A. W. Bennett on,the movements of the 
glands of Drosera. ‘These glands, which ‘ringe the margin of its 
*The Spectroscope and its ‘Applications. By ockyer. With colored 
plate and illustrations. Nature Series. London and Ne’y York, Macmillan & Co., 1873. 
12mo pp. 117. 
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leaf and cover its upper side, have been shown by previous observ- 
ers not to be hairs in the true sense of the term, i.e., mere cellu- 
lar expansions of the epidermis, but to be integral parts of the 
leaf, with a fibro-vascular bundle containing spiral threads (in 
other words a vein or nerve of the leaf) running through them, and 
even to be furnished with stomata. The glands excrete at all 
times when in a healthy condition a white viscous gluten which 
quickly entraps any small insect that settles upon the leaf, grad- 
ually holding it down more and more as it struggles, till escape is 
hopeless. The glands soon begin to move towards the imprisoned 
insect ; but this movement is not very conspicuous at first, and is 
very much more decided after the insect has almost completely 
ceased its struggles ; thus appearing not to be due to the existence 
of a “contractile tissue” in the leaf, which is irritated by the 
movements cf the insect. After the lapse of some time the 
whole of the glands of the leaf, even those which were at a con- 
siderable distance from the insect, are found to be bending over 
towards it and to be almost in contact with it. After a time the 
insect is to all appearance digested, actually supplying the tissue 
of the leaf with nourishment. Very nearly the same effect was 
produced by substituting for the fly a piece of raw meat, the move- 
ment of the glands being somewhat slower, but ultimately almost 
as complete; the meat being apparently digested in the same 
manner. On other leaves were placed a minute piece of wood 
and a small piece of worsted; and in neither of these cases was 
the least change perceptible after + considerable time in the posi- 
tion of the glands or of the object itself.—A. W. B. 

In this brief abstract Mr. Bennett doves not mention that these 
movements are pretty well known of late years, since Mr. Darwin 
called attention to the subject. Indeed they are in this country 
recorded in elementary books and demonstrated to classes. Prob- 
ably he is not aware that they were discovered, fully described, 
and their significance i dicated, by Roth, a little less than a 
century ago. Even the .olding over of the leaf, so as to enwrap 
the insect, to which Mrs. Treat of New Jersey called attention a 
year or two ago, was : bserved by Roth. It may now be stated 
that the remark, in “Pow Plants Behave,” “if a particle of raw 
meat be substitufed for the living fly, the bristles will close upon 
it in the same manner, but to a particle of chaik or wood they 
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remain nearly indifferent,” was made upon Mr. Darwin’s au- 
thority.—A. G. 


VARIETY IN THE FORM OF FLOWERS IN THE SAME SPECIES.—Dr. 
Hermann Miller of Lippstadt has contributed to a recent number 
of ‘‘Nature” a remarkable paper in which he explains the exist- 
ence of distinct forms and sizes of flowers, and even of distinct 
varieties within the same species, by their adaptation to the needs 
of the insects which are necessary to fertilize them, and which 
vary according to the position in which the plant grows. The 
plants especially brought forward by Dr. Miller as illustrations of 
this law are Lysimachia vulgaris, Rhinanthus Crista-Galli (in- 
cluding the variety or sub-species R. major) and Euphrasia offic- 
inalis. In each of these cases distinct varieties are well-known, 
and have even been distinguished by names, varying chiefly in the 
size and color of the petals, and the relative length of the style 
and stamens. ‘These distinct varieties Dr. Miiller states are gen- 
erally found in very different situations, and are visited and fertil- 
ized by totally distinct insects, for which the construction of the 
flower is specially adapted. Those characterized by small pale 
colored flowers grow, as a general rule, in shady situations where 
they are comparatively little visited by insects, and are very 
commonly self-fertilized.— A. W. B. 

ComMposITION OF THE Purr-BALL.—Prof. A. H. Church publishes 
in a recent number of the ‘‘London Journal of Botany,’ some 
analyses of the giant puff-ball (Lycoperdon giganteum), which re- 
sulted as follows :— 


Composition of Lycoperdon giganteum. Composition of the Ash. 
When When Phosphorus 46°19 
tresh. dry. Potash, 35°48 
Water, 90 89 Soda, . . . 6 95 
Fat, oil, and resinous “90 110 Lime, . 2°47 
Albuminoids, 5°48 66°78 Ferric Oxide, e 1.08 
Cellulose or fungin, te., 2°10 1478 Silica, ° “66 
Ash or mineral matter, . 63 7°44 Other substances and loss, e a 717 
100: 00 100°00 10000 


The noticeable points in these analyses are the very large pro- 
portion of phosphoric acid in the ash, and of albuminoids or 
nitrogenous substances in the fresh plant, the latter accounting 
for the very highly nutritive properties reputed to be possessed by 
the edible fungii— A. W. B. 


NES#A VERTICILLATA. —Our species of this genus is somewhat 
curious. The flowers are dimorphous— Darwin says trimorphous. 
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In one pond, or cluster of plants, I find the longer stamens about 
half the length of the style and twice the length of the shorter 
ones. In another the style is very short, not more than one- 
third the length of the shorter stamens, which, in turn, are about 
one-third as long as the longer ones. 

But the root is, perhaps, more curious than the flowers, being 
very thick, sinuous and knobby, living and growing many years, 
hard and woody, the bark turning black when cut.—C. W. 


CALYCERA BALSAMATIFOLIA.— The curious waif of ballast ground 
near Philadelphia, was determined by the discoverer himself, not 
by Dr. Leffman, as the latter informs us, at whose request we 
make the correction of the statement in the Naturauist for Oc- 
tober. 


PERFORATION OF GERARDIA BY BeEEs (see p. 689).—We unfortu- 
nately omitted to insert the cut illustrating Mr. Bailey’s article on 
p. 689. The accompanying figure (180) shows the flower as in 


Fig. 180, 


Gerardia perforated by bees. 
nature with the point of perforation (p); also with the corolla 
spread open, a, aperture; g, guiding lines; and a front and side 
view of a stamen.— Eps. 


ZOOLOGY. 


Discovery OF A TARDIGRADE.— We are not aware that there 
is any published notice of the occurrence of tardigrades in this 
country though undoubtedly microscopists have observed them. 
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We received early in March of this year several specimens of 
Macrobiotus from Rev. W. R. Cross of New Gloucester, Maine, 
collected last autumn in water in which moss was growing. It is 
white, +44, inch long, and has minute eyes composed of about ten 
irregular facets. There is a distinct under and upper lip to the 
mouth, and a pair of tubercles (palpi?). It apparently differs from 
Macrobiotus Oberhauseri Doyére (Annales des Sciences Naturelles, 
Ser. 2., Tom. 13., 1840), to which it is closely allied in form, by 
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Macrobiotus Americanus, 

the claws being shorter and much more curved. It may be called 
Macrobiotus Americanus (Fig. 181 a, eyes; b, mouth; c¢, claws). 
We have also received drawings of another species of the same 
genus from Prof. C. E. Bessey, of Ames, Iowa. He writes us, 
May 6th, that it was ‘found in water containing fresh-water 
alge, such as diatoms, desmids, etc.” It is a longer, slenderer 
species than M. Americanus, and with apparently longer and 
straighter claws.— A. S. Packarp, Jr. 


Discovery or THE Basat Joint or Lees or Tritopites.—I 
have secured the fine collection of Trenton fossils of Mr. E. D. 
Walcott of Trenton Falls. It is particularly rich in Trilobites. 
Among the most interesting specimens, Mr. W. called my atten- 
tion to one which he was confident would settle the question of 
the presence or absence of legs in Trilobites. And truly there 
can be no doubt left upon this point. The basal articulation of 
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eight pairs of legs is distinctly seen on one side of two specimens 
of Asaphus gigas, in the same position upon the eight thoracic 
rings of the two specimens, and that position is strictly homologi- 
cal with the base of attachment of the limbs of Isopods. There 
is an impression for a ninth pair of legs on the inner surface of 
the posterior angle of the cheek. 

This discovery shows more fully than is generally admitted, that 
trilobites are a synthetic type. At the same time it shows that 
the tendency is towards the Isopods.—L. AGassiz. 


Ancon oR Otter SuHeEpr.— Professor Huxley, in an article on 
the ‘Origin of Species” (Lay Sermons, pp. 254-298), makes men- 
tion of the otter sheep which originated on the farm of Seth 
Wright, near Charles River, Mass. 

They appear to have been noticed by David Humphreys, F.R.S., 
and a skeleton of one was sent to Sir Joseph Banks in 1813. 
Huxley says Humphreys found it difficult to obtain a specimen 
at that date, and further says he “believes that for many years no 
remnant” of the breed ‘‘has existed in the United States.” In 
this latter statement, quite fortunately, Prof. Huxley is mistaken. 
Otter sheep were raised till within a few years on the farm of 
Hon. William Hale of Barrington, N. H. Mr. Hale has now 
ceased to raise them, but his son, Hon. Thomas W. Hale, tells me 
that he saw a flock a few weeks since on the farm of Joshua R. 
Chesley of Barrington, N. H. He thinks that possibly they may 
be found in Chichester, N. H., as some were sold from the home 
flock a few years since to be taken to that town. Now here is a 
trail that some of our naturalists should follow out. If the otter 
sheep were of sufficient importance to science for Humphreys sixty 
years ago to go to great pains to procure a skeleton to send to 
England, and if they afford important data on the subject of the 
origin of species, as with Huxley they seem to do, itis time they 
were reexamined by competent authority, and skeletons secured 
for our own museums. 

The Messrs. Hale have a fund of information respecting these 
sheep, for they raised them for a quarter of a century. They 
secured their flock as the original one of Green was obtained, by 
selecting from the offspring of an otter ram and common straight- 
legged sheep. This ram was purchased at Sligo, in Somersworth, 
N.H. Connection could doubtless be made thence with the Seth 
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Wright stock. The facts connected with the breeding of this flock 
are substantially the same as those given by Huxley in reference 
to the Seth Wright flock. 

Mr. Hale, senior, thinks the progeny of an otter ram with ordi- 
nary sheep were oftener straight- than bow-legged. Mr. T. W. 
Hale says that he is sure there were never any reversions to long 
and straight legs when they were breeding pure otter; and a 
farm boy’s recollection on such a matter is pretty trustworthy. 
The Hales think the otters were not quite as prolific as the ordi- 
nary kind. There were some things about reproduction that 
indicated a feebler constitution than that possessed by other vari- 
eties. Iam not an anatomist and can give a description of these 
sheep only in general terms. They came well enough by the 
term ‘‘otter.” We used to call them ‘ creepers,” their bodies were 
so close to the ground. Mrs. Hale says they were a race of 
cripples, and that is probably the best general designation they 
could have. Their legs were short and very much curved or 
bowed outward. The flexure of the knee joint of the fore leg 
instead of being longitudinal with the axis of the body was at 
quite a high angle from it. In other words this joint instead of 


being a knee became an elbow joint. So it appeared. The joints 
were enlarged, the gait slow and laborious. If the case of the 
otter sheep has any bearing on the subject of the origin of species 
it certainly shows that differentiation may take place by degra- 
dation as well as by elevation. If some competent anatomist will 
take this matter in hand the object of this article will be gained. 
—C. Caverno, Amboy, Jil. 


Crows AND Ravens.—In the November number of the Nartu- 
RALIST, Dr. Barrett, after alluding to the supposed distinct geo- 
graphical range of the crow and raven, asks whether there is any 
antagonism between them, and whether they ever exist together. 
From the abundance of the crow over the eastern portions of the 
United States, and the almost entire absence of the raven over 
the same region, and its abundance further west, where the crow is 
commonly believed to be of rare occurrence, it has been supposed 
that the two species do not mingle, and that an antipathy exists 
between them. ‘This impression was shared by myself until the 
present season, when over a region nearly five hundred miles in 
breadth, in the territories of Dakota and Montana, I found the 
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ravens and the crows both frequent and breeding in the same 
forests, sometimes even within a few hundred yards of each other. 
Both species appear to occur together over a large portion of the 
region between the Missouri River and the Rocky Mountains, as 
Dr. Hayden speaks of both as ‘very abundant throughout the 
northwest,”* applying the same words to each. Along the Heart, 
Yellowstone and Musselshell rivers, the crow is much the more 
abundant of the two, but is more confined to the timber skirting 
the streams, where it may sometimes be met with in considerable 
flocks. The raven is more generally dispersed, and is as often 
met with far out on the barren treeless ‘‘divides” as elsewhere, 
seeming to delight even in the most desolate portions of the ‘* bad 
lands.”—J. A. ALLEN. 


A Nore Personat.— Dr. Coues suggests, in the July Natvu- 
RALIST, that there ought to have been some mention of * localities” 
in the Aiken-Holden list. Of course there ought, and there would 
have been, but for causes quite beyond control without a too long 
postponement of the publication of the paper. Both writers were 
nomadic, and all communication was interrupted. It would have 
been well, perhaps, to have stated the occasion of this omission in 
justice to Mr. Aiken. It was not necessary, however, for Mr. Hol- 
den, as his localities are given, with sufficient exactness, as in the 
immediate vicinity of Sherman. Dr. Coues thinks that mountain 
settlement ‘quite a long way from the ‘ Black Hills’ as laid down 
on the maps.” He may be right. Black Hills is about as vague 
a term as White-head, Long Island, ete. Nevertheless, when I 


” 


was near Sherman five years ago, I was assured by the residents 
that I was in the very heart of the Black Hills. This, however, 
is not pertinent to the point. We know where Sherman is, and 
it does not matter whether the term is exactly right or not.—T. 
M. Brewer. 


OccurRENCE OF A Deep FLortpaNn NEAR Cape Cop. 
— Perhaps the most interesting discovery during the explorations 
of the deeper parts of the Gulf of Maine in the U. S. coast 
survey steamer ‘ Bache” in September last, under the auspices of 
the U.S. Fish Commission, was that of a fragment of Deltocyathus 
Agassizii Pourtales. This occurred about twenty miles east of 


* Trans. Am. Phil. Soc., Vol. xii, pp. 170, 171. 
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Cape Cod in 144 fathoms, soft mud, the temperature of the 
bottom being 39.° 

This is a shallow, cup-shaped, small coral, remotely allied to 
Caryophyllia, and has heretofore only occurred in from 60 to 
130 fathoms off the southern extremity of Florida, where it was 
dredged by Count Pourtales, to whom I am indebted for the iden- 
tification. It will be remembered that Mr. Whiteaves dredged a 
species of Flabellum in the deeper parts of the Gulf of St. Law- 
rence summer before last. — A. 8S. Packarp, JR. 


Tue Mrissourr SkytarK.—In the November number of the 
Narturauist Dr. Coues speaks of having met, the past season, 
with great numbers of the Missouri skylark (Veocorys Sprague?) 
on the prairies of the northern border of Dakota, referring to it, 
indeed, as one of the commonest species observed there. It 
seems, in fact, to be a common species over a wide area, as I had 
the pleasure of meeting with it myself, the past summer, from the 
Missouri River, near Fort Rice, to the Yellowstone, over much of 
which region it was quite abundant. It being a migratory species, 
leaving the plains of the Upper Missouri by the end of September, 
it seems stranger than ever before that a bird so numerous should 
have so long escaped observation, and that its winter quarters 


should still remain unknown.—J. A. ALLEN. 


RANGE OF THE FEARED GresBe. — Although this species (Podi- 
ceps auritus var. Californicus) is common along the Pacific coast 
of the United States in winter, it has not hitherto, to my 
knowledge, been found east of the Rocky Mountains in the United 
States, nor been known to breed anywhere within our limits. In 
July of this year I took several specimens in perfect plumage, at 
Turtle Mountain, lat. 49°, long. about 100° 30’, under cireumstan- 
ces which left no doubt of their breeding at this point. They were 
found on some of the numerous ponds about the foot of the moun- 
tain, in company with the common horned grebe (P. cornutus), 
the ruddy and various other ducks, all of which had young at the 
time.— Coves. 


Snow Birp.— Mr. W. H. Edwards writes us that in 1842 Mr. 
D. W. Marsh and himself found the nest and eggs of this bird 
on the summit of Graylock Mountain, and that he still has two 
of the nests collected at that time. 
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INFLUENCE OF LocaLity upoN THE CoLors OF Birps AND ANI- 
MALS. — Not being an ornithologist, I am unable to form an opin- 
ion as to the details of the observations given by Prof. Baird, Dr. 
Coues, J. A. Allen, R. Ridgway and others, in reference to the 
colors of our American birds. But the laws of variation so far 
proposed are obviously provisional only. Perhaps, therefore, 
another suggestion in the same direction may be allowed. 

While in Egypt, in the winter of 1858-9, I was struck with 
the predominant dulness of hue of the birds and animals, wild 
and domestic. Of the latter, the cattle and buffaloes were nearly 
mud-colored; so were the sheep, and, preeminently, the nu- 
merous and miserable dogs. Nothing striking appeared in the 
aspect of the horses (sometimes white, mostly brown), or the 
more commonly used donkeys. The camel is always (in Egypt 
at least) a dull-colored animal. 

But among the birds, myriads of which were seen by us on the 
Nile, between Cairo and Thebes, it can hardly have been an ac- 
cident that in two months, I saw not one bright color of any kind. 
White is beautifully conspicuous in the ibis, which glistens in the 
sun as it flies; and a grayish white is usual with the very abun- 
dant, half-domestic pigeons. But the only other hues seen were 
gray, brown, dull yellow and (least often) black; in land birds as 
well as in ducks, geese, cormorants, pelicans, etc. 

It is very probable that my scrutiny may have been quite in- 
complete, during the two months mentioned. It is, of course, 
possible also, that the summer fauna of Egypt may be entirely 
different, especially in its birds; although (as every one knows) 
the temperature is rarely as low as 40° or even 50° F. in the 
Egyptian winter, so far north as Cairo. Yet I cannot but think 
that a strong contrast must exist between that region (and prob- 
ably Africa farther south, also) and South America, as well as 
the Indian peninsulas and archipelagoes, with their brilliant hum- 
ming-birds, trogons and others of the West, and pheasants, birds 
of paradise, ete., of the Eastern Indies. With a still more re- 
stricted observation of them, I imagined, at least, a similar com- 
parative rarity of brilliant hues among the insects of Egypt. 

Towards the possible explanation of this peculiarity (if it be 
admitted) one suggestion, perhaps vague, has occurred to me; the 
question of the novelty of which concerns me less than that of 
its soundness. There is certainly nothing in the climate of any 
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part of Africa comparable to what is referred to in Prof. Baird’s 
account (mentioned by Mr. R. Ridgway in AMertcAn NATURALIST, 
Sept., 1873) of the influence of the local circumstances, causing, 
in birds of the interior of western North America, ‘‘a bleached or 
weather-beaten appearance, possibly the result of greater exposure 
to the elements, and less protection by dense forests.” Egypt has 
truly no forests; only thin groves of palms, doum trees, acacias, 
etc. Exposure to light is a characteristic of the country. But, 
apart from natural selection, or, indeed, it may be possibly through 
natural selection (in part at least),—is there not a proportion 
between chromatic variety of development and the complication of 
natural features of the country: 7. e., does not the most arid, least 
undulating, physically most monotonous region or continent pre- 
sent, with slender-leafed plants and non-umbrageous trees, the 
minimum of coloration of birds, reptiles and insects,— probably 
also of flowers? If this idea be trite, instead of novel, my apolo- 
gy for bringing it forward must be my failure to discern it pre- 
cisely set forth in the papers of Dr. E. Coues, J. A. Allen and 
R. Ridgway, who appear to be conversant with what has been 
written upon the subject. Although Dr. Coues, for instance, 
distinctly states that ‘*the maximum of brilliancy of color is 


reached in the tropics,” its intensity varying *‘in direct ratio with 


yet the di- 


the temperature and humidity of the breeding place,’ 
rect influence of heat and moisture alone would seem to be here 
contemplated: while the manner of that influence remains yet to 
be explained. At all events I shall be glad if the mention of my 
brief observations on the poverty of coloration in the Egyptian 
winter fauna call out a statement upon the subject from some 
competent zoologist or ornithologist, both as to the facts and their 
theoretic explanation.— H. Harrsuorne. 


Mimicry 1n Snakes. — A friend recently brought me from 
Florida a fine specimen of the banded water-snake ( Tropidonotus 


fasciatus) which had been given him by a negro as one of the 


dreaded moccasons (Ancistrodon piscivorus). The resemblance 
was so perfect that I did not detect the error until I examined the 
head. I have since examined the specimens of this species in 
the Smithsonian collection and find that in many individuals the 
coloration imitates that of the moccason to perfection. It would 
seem that the species are not distinguished by the Florida people. 
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Is not this a fair case of protective mimicry?—G. Brown 
GoovrE, Museum, Wesleyan University. 


Norice or A Rare Birp.— LeConte’s bunting (Coturniculus 
LeContei) long remained among our special desiderata It was one 
of several species discovered by Audubon in 1843, on his memo- 
rable trip to the upper Missouri, the chief results of which were 
published in the appendix to the seventh volume of the ‘Birds 
of America.” His type specimen, presented to Prof. Baird many 
years ago, having been lost or mislaid, as stated in Prof. Baird’s 
work, the species rested upon the figure and description alone, 
until recently, when a specimen was received at the Smithsonian 
Institution from Texas, through Mr. G. E. Lincecum. eThis one 
was noticed in my late work (Key N. Am. Birds, p. 137). During 
the past summer I found the bird to be not uncommon at a certain 
point on the 49th parallel, between Turtle mountain and Mouse 
river, Dakota, where several specimens were secured. These 
represent the old and young of both sexes, and are particularly 
interesting on account of their showing that we have hitherto 
misapprehended the characters of the species. For Audubon’s 
account, with which the Texas specimen agrees, indicates the ex- 
tensively buffy, diffusely marked, soft plumage of the young, from 
which the adult differs materially. Some points of the case may 
be here presented. In form, the species differs notably from its 
congeners in the shape and greater relative length of the tail. 
This member is rather over two inches long, decidedly exceeding 
the wings, reaching considerably beyond the outstretched feet, and 
remarkably graduated, the lateral feathers being from } to 3 an 
inch shorter than the central pair. The tail feathers are all ex- 
tremely narrow and acuminate—even more so than those of the 
sharp-tailed finch, Ammodromus caudacutus. The wings are very 
short and much rounded ; when closed the primaries hardly exceed 
the longest secondary by } inch, although the secondaries are not 
at all elongated. The bill is not so turgid as in C. passerinus ; 
the younger birds have it smaller than it is in that species, as 
noted in the ‘Key ;” the difference is not so great in the adults. 
Specimens measure from 4:90 to 5:10 in length, by 6°90 to 7:10 in 
extent ; the wing 1°90 to 2:00, the tail 2°00 to 2°25. The general 
buffiness varies greatly in intensity and extent with age and wear 
of the plumage; it is greatest in birds of the year; an old male, 
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moulting, shows scarcely any. There is no yellow on the edge 
of the wing, nor a definite yellow loral spot, as in C. passerinus ; 
there are no blackish maxillary or pectoral streaks as in C. Hens- 
lowii, the markings of the under parts of the adult being confined 
to sparse, sharp, blackish touches along the sides. In the younger 
birds, however, these may usually be traced across the breast, as 
is also the case with the young of C. passerinus, the adult of which 
is not, or not noticeably, marked below. But even the youngest 
specimen shows no maxillary streaks. There are some peculiarities 
in the shade and pattern of the variegation of the upper part ; the 
markings of the adult being bold, sharply contrasted and heavily 
colored. The bill of the old bird is dark horn blue, lighter blue 
below; that of the young is reddish-brown, paler below. Feet 
flesh-colored at all ages. 

I only noticed the birds on one occasion, August 9th, when a 
number were found together, in the deep green sea of waving grass 
that rolled over an extensive moist depression of the prairie. Five 
specimens were secured, in the course of an hour, not without diffi- 
culty ; for, the grass being waist-high, the only chance was a snap 
shot as the birds, started at random, flitted in sight for a few sec- 
onds; while it was quite as hard to find them when killed. Sev- 
eral seen to fall were not recovered after diligent search. In their 
mode of flight, the birds resembled wrens; a simile which sug- 
gested itself to me at the time was that of a bee returning home 
laden with pollen; they flew straight, steadily and fast enough, 
but rather feebly, as if heavily freighted for their very short wings. 
The only note I heard was a chirring like the noise of a grass- 
hopper. Although I found no nest, the circumstances of obser- 
vation leave no doubt that the birds bred here. They were in 
company with a number of short-billed marsh-wrens; their neigh- 
bors of the drier prairie around were chestnut-collared buntings, 
Baird’s buntings and Sprague’s skylarks, all very numerous.— 
Covers. 


Insect Gatis.— Mr. Riley is paying especial attention to galls 
and their architects. He has accumulated a vast amount of ma- 
terial, including all the described North American forms, with a 
view of soon publishing an illustrated work on the subject. He 
will be glad to receive assistance in the way of notes and speci. 
mens from the Un ted States and Canada, and will take pleasure 
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in properly acknowledging the same. Address Mr. C. V. Riley, 
St. Louis, Mo. 


Tue Frycatcner. — The olive-sided flycatcher 
(Contopus borealis), though usually considered as a very rare bird, 
is quite abundant in some parts of Lewis, Herkimer and Hamilton 
counties in northern New York, where it breeds. 

It is never found where there are no coniferous trees, and among 
them seems to have a decided partiality for old hemlocks. On the 
12th of June, 1873, while hunting on Tug hill (Lewis Co.), I heard 
a bird utter a peculiar short whistle in a swamp directly ahead of 
me. I recognized the note as one I had heard in Idaho, but could 
not at once recall the species ; so, guided by its oft repeated note, 
I entered the swamp and soon had the pleasure of seeing a fine 
olive-sided flycatcher perched on a dead limb on the top of a large 
hemlock. I shot this specimen, which proved to be an adult male 
in splendid plumage ; I also succeeded in obtaining the female near 
the same spot. 

At Big Moose lake, in Brown’s Tract, they were quite numerous, 
and there we obtained several specimens (in July). They all 
seemed to have the same hab t of choosing a large hemlock tree 
with a few dead branches on top, and were sure to light on the up- 
permost twig. Their note, which is a short whistle, greatly resem- 
bles O-wheo, O-wheo, with the accent on the whe, and the voice 
falling at the last o. They sometimes repeat this note several 
times in succession, but generally not more than once or twice. 

I was not so much surprised at finding this species breeding 
with us in Lewis Co., N. Y., because it is a very interesting logal- 
ity for the ornithologist, and many rare northern birds are found 
there ; but I must say I was surprised on September 10th, while 
hunting at Easthampton, Mass., at procuring a fine Contopus 
borealis in a small grove of pine trees within a mile of town. 
Since that date I have searched diligently for this bird in the same 
and similar localities about Easthampton, but as yet unsuccess- 
fully. Has this species ever been obtained in Massachusetts be- 
fore?— C. Harte Merriam, Jr. 


AnotHER Monster.—To the list given by me in the July 
number (page 435) must now be added a young cock, possessing 
a supernumerary wing, attached by ligaments to the ninth cervical 
vertebra, and hanging over upon the right side of the chest. It 
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was brought to me by Mr. C. B. Martin, of Tiffin, Ohio.—B. G. 
WILDER. 


RANGE OF THE Geococcyx CaALIFoRNIANUS.—I am advised, by 
letter from my friend, Dr. A. Woodhull, of the army, of the occur- 
rence of this species on the Arkansas river near Ft. Lyon, Colorado, 
a fact which carries the known range of the species considerably 
eastward. Excepting Mr. C. E. Aiken’s recent quotation from the 
mountains of Colorado (Proc. Bost. Soc., xv, 206), the U.S. record 
has hitherto been only from Texas, New Mexico, Arizona and Cal- 
ifornia to the Sacramento valley. The bird appears to be rare in 
the locality, where my correspondent says only two or three were 
seen in the course of over two years. He says it is known as the 
‘““war bird” or ‘* medicine bird,” because prized by the Indians for 
its plumage, which is used to ornament their regalia of ceremony. 
Coues. 


Tue CarrBou on Lake Superror.— During a recent visit (May 
1873) to Isle Royale, Michigan (Lake Superior), interesting evi- 
dence of the former presence of the Caribou (ltangifer Caribou 
Aud. and Bach.), long extinct there, was brought to my observa- 
tion. Ihave now in my possession two relics—the greater parts 
of the horns of this animal— which were picked up at different 
points on the island. The antlers are much decayed, one being 
a mere shell, and, beside, they had been gnawed by rodents. 
Such specimens, often of a great size, are frequently discovered 
of late at this isolated place. —Hernry Gitiman, Detroit, Michigan. 


CHIMNEY SWALLOW; CHANGE IN PLACE OF NeEstTiING.— About 
June 15, 1871, a pair of chimney swallows (Chetura pelasgia) 
commenced building a nest in the barn in close proximity to the 
nests of the common barn swallow (Hirundo horreorum). The 
nest was finished by the 4th of July, and four eggs were laid. In 
1872 there were two nests built in the barn, and this year two 
more were built, one of which I took down on July 8th and sent, 
with the four eggs which it contained, to the Peabody Academy of 
Science. The nest that I removed was replaced by a new one 
about the 20th of July. As this is a remarkable variation in the 
habits of the chimney swift, I send you this note with the nest. 
I shall watch for the appearance of the birds in the barn next 
year with interest. As they have now built in the barn for three 
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years, it seems as if the birds were finding out that the chim- 
neys were no longer suitable places for rearing their young. — 
J. H. Sears, Beverly. Mass. 


GEOLOGY. 

Tue Fosstts or Cotorapo.— The explorations this year have 
been more than usually productive of interesting results. The 
**bad lands” of Colorado have been discovered to be a graveyard 
of a long past period, distinct from that of Wyoming, and to con- 
tain the osseous remains of a great population of beasts, of totally 
different : pecies and even orders from those of the latter age and 


region. They resemble more nearly those of the White River, of 


Nebraska, but many have been obtained by Prof. Cope not known 
there or elsewhere. So far he has proven the existence of more 
than one hundred species, some represented by thousands of indi- 
viduals. Of these at least seventy species are new to science. 
They range from the size of the mole to nearly that of the ele- 
phant ; sixteen species only are reptiles. 

Many forms of insectivorous animals related to the mole, and 
of very small size, have been procured. The delicacy and mi- 
nuteness of these fossils are surprising. 

Gnawing animals, or rodents, left numerous remains of eighteen 
species, some not larger than the domestic mouse. Some were 
the predecessors of the rabbits, others of squirrels and others of 
mice. 

Of cloven-footed quadrupeds a great many species have been 
found. Some were nearly intermediate in structure between the 
deer and the hog; like the latter, they had no horns; they were 
about as large as sheep. Others were about the size of gray squir- 
rels, being the smallest of this class of animals ever discovered. 
Several species of horses were living during the same period, as is 
proven by the bones and teeth which have been discovered. 

Their relative, the rhinoceros, abounded in Colorado, in former 
days, seven species having been procured by Prof. Cope. One 
of the specimens is a perfect skull, with teeth complete and coy- 
ered with the moss-like crystallization seen in the moss agate. But 
the most remarkable monsters of the past, whose existence has 
been disclosed by the present survey, are a series of horned species 
related to the rhinoceros, but possessing some features in which, 
according to Prof. Cope, they resembled the elephant. They 
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stood high on the legs and had short feet, but possessed osseous 
horns in pairs on different parts of the head. 

One of the largest species had a huge horn over each eye, while 
another had one on each side of the nose, and more than a foot in 
length, resembling those on the back part of the head of the ox, 
etc. A third one, of larger size than the last, had rudimental 
horns on the nose. Still another was about as large as the elephant. 
Its cheek bones were enormously expanded, and its horns were 
flat. A fifth species had triangular horns, turned outward. The 
first mentioned species has been named, by Prof. Cope, Miobasileus 
ophryas and the others have been placed in the new genus 
Symborodon. Their structure disproves entirely the statement of 
a recent writer that the presence of horns in pairs is an indication 
of relationship to the ruminating animals (oxen, etc.), for these 
beasts are quite near the rhinoceros. 

Carnivorous species were not rare in this ancient family, and 
served as now to check their too rapid increase. Of the fourteen 
species known, there were tiger cats, dogs, hyzenadons, and the 
new genus Jomarctos. It resembled a dog, and was as large as 
the black bear. Some of the cats had remarkably long canine or 
eye teeth. In a new species, the size of the panthers, these teeth 
greatly resembled those of a shark. 

The reptiles embrace turtles, lizards and snakes, the last two 
orders discovered for the first time in this formation in America, 

The forthcoming reports of Professor Hayden to the Secretary 
of the Interior will contain a full account of the discoveries in this 
interesting department of geological science, made during the 
progress of the survey from 1870 to the present time. Prof. Cope 
has obtained from the ancient sea and lake deposits of Kansas, 
Colorado, Wyoming, Idaho, etc., about 350 species of vertebrated 
animals, of which he has made known to science for the first time 
more than 200. 


Paucity or Lire Oceantc AreAs. —Prof. W. B. Carpenter 
concludes a recent article ‘*On the Physical Conditions of Inland 
Seas,” with the following remarks on the paucity of life in certain 
areas on the ocean bottom :— 


“Tt is well known that a muddy state of the bottom water is 
unfavorable to the presence of animal life; and it has been par- 
ticularly noted by Dana, that where such a sediment brought 

AMERICAN NATURALIST, VOL. VII. 48 


| 
| 


754 GEOLOGY. 


down by a current is diffused over a part of a bed of living coral, 
it kills the animals of that part. Moreover, I learned at Malta 
that in the beds which yield the extremely jine-grained stone 
which is used for delicate carvings, scarcely any fossils are found 
save sharks’ teeth; whilst in the coarse-grained beds of the same 
formation, fossils are abundant; and as the former may be re- 
garded as the product of a slow deposit in the deep sea, so may 
the latter be considered as shore beds. Further, I have been in- 
formed by Professor Duncan, that in the Fleisch of the Alps, 
which shows in some parts a thickness of several thousand feet, 
and which is composed of a very fine sedimentary material, there 
is an almost entire absence of organic remains. 

There is, however, another condition of the bottom-water of the 
Mediterranean, which is not less unfavorable than its turbidity 
—probably yet more so—to the existence of animal life in its 
depths; namely, the deficiency of oxygen produced by the slow 
decomposition of the organic matter brought down by its great 
rivers. According to the determination which I made in my 
second visit to the Mediterranean in 1871, the gases boiled off 
from water brought up from great depths contained only about 5 
per cent. of oxygen and 35 per cent. of nitrogen, the remaining 
60 per cent. being carbonic acid. Now in gases boiled off from 
the deep water of the Atlantic, the average percentage of oxygen 
was about 20, while that of carbonic acid was between 30 and 
40; even this large proportion of carbonic acid not appearing 
prejudicial to the life of the marine invertebrata, so long as oxy- 
gen was present in sufficient proportion. 

The rationale of both these conditions seems obviously the 
same ;—namely, that in consequence of the uniformity of tem- 
perature of the whole mass of Mediterranean water below the 
surface stratum of 200 fathoms (which alone will be disturbed by 
wind, or be affected by the influx of rivers and of the Gibraltar 
current), there is no thermal circulation; the whole contents of 
the deeper part of this immense basin being thus in an absolutely 
stagnant condition. If the doctrine of a vertical oceanic circu- 
lation be true, every drop of ocean water is brought in its turn to 
the surface, where it can get rid of its carbonic acid, and take in 
a fresh supply of oxygen. But as the density of the surface stra- 
tum of the Mediterranean is never rendered greater by reduction 
of temperature, than that of the mass of water it overlies, there 
is no agency capable of producing any interchange; the bottom 
water charged with the slowly gravitating sediment is never dis- 
turbed; and the organic matter contained in that sediment 
consumes its oxygen so much more rapidly than it can be 
supplied from above by diffusion through the vast column of super- 
incumbent water, that nearly the whole of it is converted into 
carbonic acid, scarcely any being left for the support of animal 
life. 
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These considerations, then, seem fully adequate to account for 
the paucity of life in the deeper part of the Mediterranean basin : 
and they will, of course, equally apply to the case of any other 
inland sea, so far as the same conditions apply. And it is not a 
little interesting to find that my old friend and fellow-student 
Edward Forbes was perfectly correct as to the limitation of ani- 
mal life—so far as regards the Aigean Sea, in which his own 
researches were prosecuted — to a depth of about 300 fathoms ; 
the error, which was rather that of others than his own, being in 
the supposition that this limitation applies equally to the great 
ocean basins, past as well as present. The researches in which 
it has been my privilege to bear a part have shown that as 
regards the latter there is probably no bathymetrical limit to ani- 
mal life; while the results of my inquiries into the influence of 
the physical conditions of the Mediterranean, in limiting the ba- 
thymetrical diffusion of its fauna, will not, I venture to hope, be 
without their use in geological theory.” . 

Tue Connecticut VALLEY IN THE HeLpDERBERG Era.— Prof. 
Dana states in an article in the ‘‘ American Journal of Science 
and Arts” for November, that the observations of Hitchcock and 
Percival, with his own, lead towards the view that in the Helder- 
berg era the Connecticut valley, through its whole length from 
north to south, was a wide crinoidal and coral growing sea, sep- 
arating eastern from western New England. 


ANTHROPOLOGY. 


InpIAN Rope anp The Apocynum cannabinum, In- 
dian hemp, or silk plant, as it is sometimes called, is very exten- 
sively used by the Indians of Arizona for the manufacture of twine 
and cloth. The bark of the plant is tough and strong and some- 
thing like flax. The Indians cut the plant when ripe and rub it 
so as to separate the fibres, with which they make very strong and 
beautiful fishing lines, and a fine thread which they use in sewing 
and also make into cloth. In the Department of Agriculture, there 
is a fine specimen of rope made of this fibre by the Ute Indians, 
which I obtained from them and presented to the Department. In 
the Smithsonian Collection there are also good specimens of strings 
and a fishing net made of this plant by the Indians of Arizona. 
Near Camp Lincoln in Arizona we obtained, from some old Aztec 
ruins, cloth that had been manufactured by hand from this plant. 

The root gives out a very bitter milky fluid that is used asa 
medicine by the Indians.— Dr. Epwarp PALMER. 
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Aw Error Correctep.— During the past summer and autumn 
many western and perhaps some eastern papers contained accounts 
of the discovery of a human skull in the carboniferous limestone 
of southern Kansas, by one of the instructors at the Catholic 
Osage Mission in that state. Its determination as a craniuin re- 
posed on the authority of a physician of the town. Deeming the 
statement to be incredible, some later newspaper article asserted 
the specimen to be the skull of a deer. As this determination is 
not more reasonable than the first, I requested some photographs, 
which were obligingly sent by mail. ‘These representing an object 
very much like a human cranium, I determined to visit the Mission. 
On reaching it I was kindly shown the specimen by Father Schu- 
macher, the principal. It proved to be the broad body-whorl of a 
large cephalopod shell, allied to Goniatites. Some specimens ex- 
hibited with it as petrified portions of a hay-stack which bad been 
E. D. Cope. 


long exposed, were fragments of some kind of slag. 


MICROSCOPY. 

Exupatioxs Or AND Croup. — Dr. Jabez Hogg, 
President of the (London) Medical Microscopical Society, in a 
recent communication to that society, combats the somewhat 
prevalent doctrine that diphtheria and croup are essentially the 
same disease. From the bold assertion that nothing but a * clin- 
ical tradition” separates these two diseases, and from the contra- 
dictory evidence of clinical medicine, he turns to histological 
anatomy for a solution of the difficulty, and maintains that a sharp 
line can be drawn between the diphtheritic membrane and the 
croupous cast. The former he finds a dense, compact, opaque, 
felt-like membrane, firmly adherent and not removable spontane- 
ously, which when forcibly detached comes away in fragments and 
leaves a broken and bleeding surface. This membrane, under a 
microscopical power of X 390, is seen to consist of fibrous and 
connective tissue, shrunken and compressed cells (epithelial, mus- 
cular, glandular, and even cartilaginous), fat molecules, muco-pu- 
rulent or glandular corpuscles, crystals, starch granules, fungus 
spores, and other foreign bodies. On the other hand the croupous 
cast is a delicate, semi-transparent, often gelatinous exudation, 
not so intimately connected with the subjacent mucous membrane 
but that it is easily separable as an imperfect cast which is often 


thrown off during a fit of coughing. Under the same magnifying 
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power it is found to consist of pavement and ciliated columnar epi- 
thelium and a homogeneous, transparent, albuminous substance, 
(never truly fibrous) entangling detached epithelial cells or their 
contents, fat, mucous corpuscles, and a few foreign bodies. These 
sasts rarely contain fungus spores ; continue probably to be thrown 
off soon after their formation ; and appear to partake rather of the 
nature of an excessive cell proliferation than of a true exudation : 
they are essentially an epithelial layer cast off and resembling the 
skin shed by some of the lower animals. 

On the other hand, Dr. Bruce and Mr. Golding Bird stated that 
they had never noticed epithelium in the croup membrane, but that 
they had observed an infiltration of exudation cells (white blood 
corpuscles). 


‘*UnusaBLeE” Opgsectives.— Mr. Henry U. Janson writes to the 
‘¢Monthly Mic. Journal” proposing the wet front, or aquatic noz- 
zle” as a cure for “unusable sixteenths” and other objectives 
whose angular aperture has been increased at the expense of work- 
ing focus until they can no longer come within reach of a large 
proportion of mounted objects. Being accustomed to work upon 
diatoms with a moderate angled ;;, he was induced to procure an 
improved lens of the same power, but 175° angle. This “ tremen- 
dous 175°” performed beautifully upon all that it could reach, but 
about half his extensive collection of diatoms was out of its reach 
by reason of thickness of cover-glass ; and all his high power ob- 
jects have long been labelled and to indicate whether 
the new or the old sixteenth should be used upon them. Finally, 
having his new ;!; changed into an immersion he found that not 
only was the brilliancy of its performance increased and its power 
raised to about 545, but that its focus was so much elongated that 
all his O. +4; objects became perfectly usable. The comparatively 
long working focus of immersion lenses is a convenience well 
known and appreciated, but it has not, perhaps, been hitherto so 
formally recommended as a cure for the (also well known) ‘‘unus- 
able” dry lenses of large angle. 


Movuntine Batsam.—Mr. C. L. Jackson mounts his balsam 
objects in a chloroformic solution of balsam, and, after the air 
bubbles have all escaped, bakes them for about two days upon the 
flat top of a copper or tin box about a foot square and two and a 
half inches deep, and filled with water which is kept by means of 


} 


i 
i 
i 
i } 


758 NOTES. 


a gas flame at nearly a boiling temperature. For keeping the 
cover in position while the balsam is hardening, he finds the spring 
clip troublesome and uncertain, and substitutes shot or bullets, 
of different sizes according to the pressure required, laid upon the 
cover glass. The bullets are previously flattened by a blow from 
a hammer. [The conical rifle-balls which the writer has used for 
the same purpose are exceedingly convenient. } 


PRESERVING TUMORS, ETC., DURING TRANSPORTATION.— Dr. J. G. 
Richardson recommends the popular mounting medium, a satu- 
rated solution of acetate of potash, as a temporary preservative 
of urinary deposits or other pathological specimens that are to be 
transmitted by post. Sections of tumors or of other tissues may 
often be prepared by soaking in this solution for two days. They 
are then to be removed from the solution, without much squeezing, 
and placed in a piece of india-rubber tubing, or wrapped up in 
sheet rubber or oiled silk, with the ends firmly tied. and mailed in 
an ordinary letter, the deliquescent fluid with which the tissue is 
saturated preventing alike the decomposition or desiccation of the 
object. 


AMPHIPLEURA PELLUCIDA AS A Test Opgect.— Mr. Louis H. 
Noe, of Elizabethtown, N. J., has resolved this object, both dry 
and in balsam, with sunlight, through the ammonio-sulphate cell 
condensed obliquely with a small 24 inch lens, with all of the fol- 
lowing objectives: —R. & J. Beck’s 44 dry, 74 wet; Powell & 
Lealand’s 75, dry, wet; Wales’ wet; Gundlach’s 1, 


(No. viii) wet; Hartnack’s +; (No. x), 7 (No. ix) wet; Tolles’ 


T 
vo dry, +5, § (130°) wet; and Spencer’s } wet. 


NOTES. 


Tue Yellowstone Expedition, Gen. D. A. Stanley commanding, 
arrived at Fort A. Lincoln, D. T., September 22d, having passed 
a little over three months in active operations in the field, and 
accomplished a march of nearly one thousand miles through a 
region previously but very imperfectly known. The expedition 
left Fort Rice, D. T., June 20th, and arrived at the Yellowstone, 
a few miles above Glendive’s Creek, July 15th. Crossing the 
Yellowstone at this point, the expedition proceeded up the valley 
of the Yellowstone as far as Pompey’s Pillar, two hundred miles 
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above Glendive’s Creek and about three hundred and fifty miles 
above the mouth of the Yellowstone. From Pompey’s Pillar the 
expedition marched westward to the Musselshell, striking this 
river near the 109th meridian. Descending the Musselshell to the 
Big Bend, the course was thence eastward to the Yellowstone, 
which was reached at a point about seventy-five miles below Pom- 
pey’s Pillar. The route thence homeward was essentially the one 
pursued on the outward journey. 

The general object of the Expedition was successfully accom- 
plished, and much general information respecting the country was 
obtained ; considerable collections were also made in nearly all 
departments of natural history. The scientific corps attached to 
the expedition consisted of J. A. Allen, of the Cambridge Mu- 
seum, in charge of recent and fossil zodlogy and botany, Dr. 
Nettre, mineralogist, E. Konopicky, artist, W. R. Pywell, photog- 
rapher, and C. W. Bennett, taxidermist. The country visited 
afforded only the usual limited variety of animal and plant life 
characteristic of the drier portions of the plains, and the geologi- 
cal features presented an almost equal uniformity. The region 
traversed is embraced almost wholly within the great so-called 
‘‘lionite tertiary basin,” but contains also here and there little 
insular areas of upper cretaceous strata. The whole series of 


beds are hence below those so rich in fossil vertebral remains that 
occur so abundantly a few hundred miles further south ; hence the 
fossils obtained were almost wholly molluscan, with a few imper- 
fectly preserved remains of plants. The rapidity and great length 
of the marches the expedition was compelled to make, together 
with the proximity of hostile Indians, prevented so thorough an 
exploration of the country as was desirable, yet a large amount 
of information was gathered in respect to the topography of the 
region traversed, and its natural productions and resources, which 
is to be embodied in reports to the Secretary of War. 


WE have already recorded the gift to Prof. Agassiz of $100,000 
from his son-in-law, Mr. Shaw. This sum is to be expended in 
enlarging the collections of the Museum of Comparative Zoology, 
as it is to be hoped that the state of Massachusetts will pay for 
the enlargement of the buildings. With this sum have already 
been purchased the Watchsmuth collection of western crinoids, 
including 400 species of the Carboniferous age in a beautiful state 
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of preservation, 170 being types of figures published in western 
geological reports; a large collection of trilobites from Trenton 
Falls, N. Y.; 2,500 skeletons from Prof. Ward of Rochester; Dr. 
Klumzinger’s collection of fishes from the Red Sea; the Moesch 
collection of Jurassic fossils; a large collection of Pacific coast 
insects ; the types of Loew’s American Diptera, an exceedingly 
valuable collection; and Gulick’s collection of Sandwich Island 
shells. Meanwhile the new rooms in the museum are nearly ready 
for the exhibition of specimens. 


Tue forty-third meeting of the British Association for the Ad- 
vancement of Science was held at Bradford. Dr. Joule had been 
elected President for this meeting, but owing to ill health he was 
unable to be present, and Prof. A. W. Williamson presided and 
delivered an admirable inaugural address. With either this or 
Prof. Allman’s philosophical and profound address before the 
Biological Section, we wish we could say the address of the Presi- 
dent of the American Association compared favorably. Neither 
in the method of treatment nor in its spirit or style did the Amer- 
ican production do credit to the occasion. In another number we 
shall make liberal extracts from Prof. Allman’s address. The 
Association meets next year at Belfast, Ireland, Dr. Tyndall 


presiding. 


A Meertine of the National Academy of Sciences was held 
October 28th and 29th, 1873, in New York City. The following 
papers relating to biology were read :—‘ Results of explorations 
of the deeper portions of the Gulf of Maine with the dredge,” by 


A. S. Packard, Jr; ‘On the distribution and primitive number of 


spiracles of insects,” by A. S. Packard, Jr.; ‘‘ Cycles of deposi- 
tion in American sedimentary strata,” by J. S. Newberry; ‘On 
a new method of analysis of composite sounds, and on experi- 
ments elucidating Helmholtz’s hypothesis of audition,” by A. M. 
Mayer; “On the relations of the different classes of vertebrates,” 
by Theodore Gill; ‘“ Biographical memoir of the late Prof. J. F. 
Frazer,” by J. L. LeConte. 


WE are requested, by Dr. Coues and Mr. Ridgway conjointly, to 
state that neither of these gentlemen “desires to continue a contro- 
versy of no scientific consequence, and one which, furthermore, 
has lost its personal interest since a mutual misunderstanding in 
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which it arose has been explained to their entire satisfaction.” 
Mr. Ridgway further desires us to state that ‘he is willing to re- 
tract the implication of bad faith on the part of Dr. Coues.” 


Tue meeting of the French Association for the Advancement of 
Science was held at Lyons from the twenty-first to the twenty- 
eighth of August, under the presidency of Prof. Quatrefages. 
The sections were fifteen in number, comprising among others 
Agriculture and Medicine. There were excursions down the 
Rhone, and to Geneva, with other entertainments. 


Tue new building of the Indiana State University at Bloom- 
ington, which is to be used principally for a museum, will be 
completed next month, and the Owen collection of between eighty 
and ninety thousand specimens, purchased by the trustees of the 
university three years ‘ago, will be arranged at once. This col- 
lection contains, it is said, a nearly perfect skeleton of the 
Megatherium and many agher rare and valuable specimens. ‘The 
trustees have also just purchased a full series of casts from Prof. 
H. A. Ward of Rochester, at an expense of about $7,000, which 
will also be at once arranged in the new museum. 


We learn from “ Nature” that Prof. Planchon has been charged 
by the French government with the duty of visiting America to 
study the ravages of the new vine disease occasioned by the plant 
louse, Phylloxera vitifolie. 


M. Coste, known by his elaborate work on embryology, and more 
recent experiments in fish raising, lately died in Paris, aged 
sixty-six. 

Pror. Czermak, the physiologist, died in Leipzig Sept. 16th. 


ALBany Hancock, the distinguished English anatomist, died 
Oct. 24th. 


AmonG Macmillan’s recent announcement of new books, are the 
following: Cave Hunting; Researches on the Evidence of Caves 
respecting the Early Inhabitants of Europe, by W. Boyd Dawkins ; 
The Physiology of the Circulation in Plants, in the lower Animals 
and in Man, by J. Bell Pettigrew ; The Origin and Metamorphoses 


of Insects, by Sir John Lubbock, and the Elements of Embryology, 
by Michael Foster. Mr. R. Hardwicke announces Man and Apes, 
by St. George Mivart. 
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lithograph portraits copied from photographs. 


Centieme Anniversaire de Fondation dev 
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Abert’s towhee, 324. 
Abies Canadensis, 10. 
Abronica villosa, 302. 
Acanthia lectularia, 16. 
Acarus scabiei, 17. 
Accessory stag 
Acer nigrum, 422 
Acherontia 1 
Aconitum Napellus, 8. 
Acorus Calamus, 12. - 
Actza, 9. 

Actiturus Bartramius, 200. 

Hgialitis vociferus, 200. 

Agassiz Natural History Club, 573, 638. 
Agelezus pheeniceus, 200. 

Agrion, 498. 

Agrotis, 372. 

Ajuga reptans, 367. 

Alaska, ribbon seal of, 178. 

Aleutian cephalopods, 434. 

America, fauna of, 634. 


» 53 


American Assoc. Ady. Sci., 445, 577, 639. 


birds, 602. 
moths, 227. 
raven, 16. 

Ammonoids, 104. 

Ampelopsis quinquefolia, 4, 7. 

Amphiple ura ca, ida, 55. 316, 748. 

Ampullaria, 

Anagallis, 

Anaptomorphus emulus, 5 

Anchitheriids, 22 

Ancon sheep, 732. 

Androstephium breviflorum, 303. 

Anemone nemorosa, 422 

Anemones, 9. 

Angelica Wheeleri, 301. 

Animalcules, 698. 

Animals, migration of, 693. 
monstrosities of, 336. 
domesticated, 641. 

Anomis xylina, 214. 

Anoplotheres, 22. 

Anthus Spraguei, 697. 

Antiquity of man, 376. 

Antiquities ot Southern Indians, 555. 

Ant-lion, 43: 

Ant, hon y-mi iking, 722. 

Ants. agricultural, 437. 

Apatorius, 117, 

Apes, education of, 494. 

Aphis-eating mite, 547. 

Aplectrum, ‘flowering of, 627. 

Apple bark louse, 473. 

Aptenodytes, 40. 

Aquatic moth, 493. 

Archaster vexillifer, 412. 

Archeology, 29. 

Archeopteryx, 364. 

Architeuthis, 87. 

Arctic finch, 14. 

Arcturus Baflini, 414. 

Arisema triphyllum, 11. 

Arizona, plants of, 299. 

Arkansas finches, 15 

Articulates, 16. 

Artiodactyles, 24 

Atropa, 12. 


Ascoceras, 108. 

Astragalus Ampullarius, 300. 

Asturina plagiata, 203. 

Avi-fauna of America, 634. 
Colorado, 631. 


Baird’s bunting, 695. 
Balexidz, 26, 27. 

Balenoidea, 20. 
Balenoptera Davidsoni, 124. 
Balenopteridx, 26, 27. 
Balaninus, 243. 


Bald eagle. variation in the tarsal enve- 


lope of, 429. 
Sallast waif, 629. 
Balsam, mounting in, 442. 
Bane berries, 9 
Basilosauriids, 25, 27. 
Bassaria astuta, 115. 
Bathybius Hex ckelii, 408. 
Batrachians, 22. 
Battledoor se 187. 
3ean-weevil, grub of, 537. 
Bed-bug, 16. 
Bees, 239. 
perforation of Gerardia by, 689. 
and king-birds, 434. 
Beetles, 359. 
North American, 626. 
Bell’s greenlet, 
Bendire’s mocking thrush, 329. 
Binoculars, 571. 
Bird, fossil. 50. 115. 


Birds, 22. 321. 361. 
an, 602. 
British, 163. 


color-variation in, 415, 548, 736. 


destruction of dragon-flies by, 433. 


European, 40. 
irregular migrations of, 389. 
new sub-class of, 364. 
of Florida, 165. 
the United States. 695. 
New England, 692. 
sittersweet, 11. 
Black snowbird on Graylock Range, 634. 
Blackbirds, 200, 
Black-throated sparrow, 323. 
Blarina, 490. 
Blood corpuscles, 187, 382, 700. 
jays, 200. 
Blue kite, 202. 
Bluebirds, 15 


| Boll-worm, 213. 


sombycid moth, aquatic, 493. 
jone-cave, 168. 


| Bones, increase of, 174. 


Botany, 44. 

Bot-fly, 196. 

Brachys, 548. 

Brain, human, 684. 
Brewer’s blackbirds, 15. 
Brickellia longifolia, 301. 
sritish fungi. 110. 

srown thrush, 326, 
suffalo, 113. 

suffalo grass, 46. 
Buffalo Soc. of Nat. Sci., Bull. of, 560. 
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Bufo Americanus, note on, 660. 
Buttercups, 8. 
Butterflies, 108. 

controlling sex in, 


metimorphoses in, 437. 
ocelli in, 490. 
Butterfly. 177. 
Buttermilk, animalcules in, 248. 
Buzzards, 202. 


Cabbage caterpillar, parasite of, 241. 
web moth, 242. 
Cecidotea, 244. 
Californian mocking thrush. 327. 
Calochortus aureus, 303. 
flexuosus, 303. 
Calosoma, 360. 
balsamatifolia, 629, 730. 
Cambarus, 80. 
Canary bird, 312. 494. 
Canis latrans, 385. 
Cannabis sativa. 
Canon towhee, 32 
Caprimulgine, 43 
Cardinal flower, 12 
Cardinalis, 618. 
Virginianus, 
741. 
19, 20. 


12. 
1. 
4. 


199. 
Caribou, 
Carnivores, 
Carrot, 9. 
Cassin’s Pyrrhula, 239. 
Cat, instinct of, 494. 
purring of, 487. 
Cat’s jump, 436. 
Cathartes aura, 202. 
Catherpes Mexicanus, 603. 
Cave crustaceans, 244 
Cedar bird, 15. 
Celery. 10. 
Cemiostoma. 47. 
Centronyx, 236 
Bairdii, 
ochrocephalus Aiken, 
Cephalopods. Aleutian, 484. 
fossil, 104. 
Certhiola, 609. 
Cetaceans, 19 
Cetotheriopsis, 28. 
Cetotherium, 28. 
Chetadelpha Wheeleri, 301. 
Chat, 198 
Chestnut borer, 243 
weevil, 24 2. 
Chigoe, 16. 
Chimney swallow, 741. 
Chondestes grammaca 
Chrysomitris psaltria, 
Cicada, 201. 
and pupa 


695. 
564, 


rimosa, 
Cicuta, 9. 
Cistothorus stellaris, 200. 
Cleistogenous flowers. 563, 692. 
Climatic changes. cause of, 124. 
influence of, on birds, 415. 
Coleoptera, 432. 
Collurio Ludovicianus, 115, 609. 
Color-variation in birds, 415, 
Colorado, Avi-fi 1 of, 651. 
birds. 
fossil 742. 
potato beetle, 430. 
Cones, phyllotaxis of, 449. 
Conium, 9. 
Connecticut Valley, geology of, 745. 
Conorhinus sanguisuga, 16: 


736. 


129, 513. 


moths, distribution of, 453. 


INDEX. 


| Darwinian theory, 


Contopus borealis, 740. 
Convolvulus longipes, 302. 
Coptis trifolia, 
Coral, deep se 
Corvus carnivorus, 16. 
cryptole % us, 16. 
Florida, 
Cotton caterpilli 213. 
Coturniculus Henslowi, 200. 
LeContei, 738. 


Coyoté, 38 

Crawfish, 

Creosote plant, 

Crepis aurantia 3 

Cretaceous flora of Greenls and, 167. 
pla 

Cross-fertilization of pl: ints, 478. 

Crow, 733. 

Crowfoot, 8 

Crustacea, 489. 

Cur ve-billed thrush, 328. 

Cut worm, 

Cuttlefish, 8 

Cy cues cyanea. 201. 

Cyanura cristata, 200. 

Cymopterus purpureus, 300. 

Cypripedium acaule, 422. 


80. 


Dacne. 545. 
Dalea ameena, 
Darnel, 12. 


300. 

239. 

Datura stramonium, 11. 

Daucus carota, 9. 

Death’s-head moth, 173. 

Deer, 431. 

Delphinium, 9. 

Deltocyathus Agassizii. 734. 

Dendroica Dominica, 606. 
Gracia, 608. 
Pensylvanica, 
Vieillottii, 606. 

Dentition, 495. 

Depths of the sea, 406, 436. 

Desmids, 192. 

Diademata, 

Diatoms. 6 


199. 


Dick sissel, 
Dimorphism in Forsythia. 422. 
146, 


Dinocerata, 217, 290, 305. 


38. 
Dismal Swamp, flora of, 521. 
Dog. sagacity of, 238. 
Dogbanes, 12. 
Dogwood, 4, 8 
Dove, 15. 
Dragon-flies, 433. 
Dredge. 407. 
Drinking: -cups. 100. 


Drought, 
Drying ¢ 


“O45. 
Dryocampa rubicunda, 132. 


case. 


Duckweed, 257. 


Enred grebe, 735. 
Echini, 224. 
Eels, 


of Lepidoptera, 486. 
Empidonax Acadicus, 42. 


| Endoceras, 108. 


American, 227, 710. 


471. 


North 


Entomology, 
in Missouri, 


= 
Dionwa, 727. 
Dipnoans, 22. 
nt, at, tote 
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Entomostraca, mounting. 120. Goldsmith beetle, larva of, 531. 
Eobasileus, 49, 151, 157, 180, 217, 290, 306. Gonatus, 94. 
Eocetus A Goniatites, 104. 
Epigza repens, 310. Goniometer stage, 187. 
Equisetum arvense, 422. Grasses, fertilization of, 561. 
Graylock Range, black snowbird on, 634. 


E 38. 


xanum, 333. 
Erosion of valleys, 729. 
Eudyptes, 39, 40. 
Euphorbia. 12 

Euplectella, how to ¢ 496. 
Eupodiscus, structure of, 571. 
European birds, 40. 
Euspiza Americana, 
Extinct mamm: 
Eyes in crustacea, 


200. 


absence of, 489. 


Faleo columbarius, 340. 
temerarius, 341. 
Fertilization of flowers, 680. 

rrasses, 561. 
Field sparrow, 199. 
Fig-wort, 12. 
Fish Commission, 446. 
Fishes, 22, 71. 
food, 423. 
Flax, prehistoric, 374. 
Flea, 16. 
Flesh fly. 195. 
Flora of Dismal Swamp, 
Tertiary, 358. 
Florida, birds of, 165. 
butterfly of. 177. 
Flowers, cleistogenous, 692. 
fertilization of, by insects, 680. 
monstrosities of, 
variations in same, 7 
Fly 193. 
Flycatcher, 35, 170, 740. 
Flying squirrel, 132. | 
Flytrap, 311. 
Force, conservation of, 332 
Forsythia, dimorphism in, 422. 
Fossil bird, 50, 115. 
birds, 364 
cephalopods, 104. 
quadrumana, 179, 
Four-legged lark, 311. 
Fragarla vesca 
Fraxinus coriacea, 302. 
Frustulia Saxonica, resolution into rows, 
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335. 
29 


. 310. 

British, 110. 

Garden weevil, 243. 

Garrya flavescens, 301. 

Gastrophilus equi, 196. 

Gaura, 334. 

Generation of eels, 492. 

Geococcyx Californianus, 324, 

Geology of Montana, 352. 

Geothly pis Philadelphia, 199. 

Gerardia — ularia, perforation of, 
bees, 68! 

Geysers, 


741. 


by 


of Montana, 279. 
Gibbs, George, notice of death of, 508. 
Gilia (navarre tia) debilis, 302. 
Glacial fossils, 373. 

phenomena, 60, 61, 210. 
Glades of Maryland. 636. 
Goat-uckers, North American, 669. 
Goethe, 447. 
Gold-thread, 9. 


Golden-winged woodpecker, 498. 


| Homologies, 


| Horse, 22 


Goldsmith beetle, 530. 


Grebe, 735. 
Green Mountain gneisses, 658. 


Greenland, cretaceous flora of, 167. 

Greenlets, 198. 

Grosbeak, 199. 

Ground cuckoo, 324. 

robin, 199. 

Growing-cell, 698. 

Guadeloupe skeleton, 636. 

Hammerstones, 139. 

Haplopappus cervinus, 501. 

Harlan’s hawk, 172. 

Harporhynchus Bendirei. 330. 
cinereus 
crissalis, 
recivivus, 327. 
rufus, 198, 326, 

Harvest mite, 17. 

Hawk, 340. 

Hearing, organ of, 18: 

Helicide, 171. 

Hellebore, 11. 

Helminthophaga celata, 606. 
chrysoptera, 199 


Hemileuca Maia, 475 
Hemlock, 9. 
Hemp. 12. 
Hendersonia thezcola, 375 
Hepatice, 46. 
Hen-low’s bunting, 
Herbarium, 46. 
paper, 691. 
Hesperornis regalis, 49. 
Hibiscus, 157. 
Hickory Se oly tus, 


200. 


474. 


| Hipparion, 2 


Holtenia C 


"pen iteri, 409. 
intermembral, 223. 
Horned toad, 634. 


disease, 120, 167. 
radish, 9. 

House finches, 15. 
Human botfly, 16. 
brain, 684. 
Hyacinths, 
Hyalonema, 56! 
Hydroc fissipes, 200. 
Hy la Pickeringii, 234 
Hymenoptera, 500. 
Hyperchiria Io, 476. 


Icteria virens, 198. 
Icterus Baltimore, 
Ichthyornis, 364. 
dispar, 50 
Ichthyornithes, 364. 
Ictinia Mississippiensis 
Illinois, birds of, 197. 
Implements, Indian, 
Indian bird, 201. 
carving, 438. 
cloth, 745. 
implements 
netsinkers, 375. 
and hammerstones, 139 


198. 
, 116. 


202. 


139. 


poke, 11. 
relics, 205. 
remains, 31. 
rope, 745. 
tobacco, 12. 


143. 
| 
| 
| 
| 
| 
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Infusoria, 187, 685, 702. 

Iniids, 26, 27. 

Insects, relations of, to plants, 268. 
circulation of, 186. 
feet of, 186. 


fertilization of — ers by, 680. 


injurious, 241, 71 
and ial, 524 
sections of, 119. 
Insects’ eyes, 570. 
Instinct, 494. 
Io moth, 477. 
lowa, birds of, 363. 
Isthmia, 571. 
Itch mite, 17. 


Jack-in-the-pulpit, 11. 

Jiggers, 17. 

Juuco annectens, 15. 
hyemalis, 609. 
Sclater, 609. 


Kalmia latifolia, 12. 
Kettles, 101. 
Kildeer, 200. 
Kingbird, 434. 
King crab, 492. 
Kingfisher, 634. 
Kyphobalena, 28. 


Lady bird, 546. 

Languria, 545. 

Laphamia megalocephala, 301. 

Lark, 311. 

Larkspur, 9. 

Larrea Mexicana, 333. 

LeConte’s bunting, 738. 

Lemna polyhrrhiza, 257. 

Lemurs, genus applied to, 51. 

Lepidoptera, embryology of, 485. 

Lepisma saccharina, 666. 

Leptocardians, 22. 

Leptus Americanus, 17. 
autumnalis, 17. 
irritans, 18. 

Lichens, 55, 562. 

Life, infusorial, 685. 

Limnoria, 256. 

Limothrips tritici, 241. 

Limulus, 675. 

Lincoln’s finch, 15. 

Lithospermum longiflorum, 691. 

Lobelia cardinalis. 12. 

inflata, 12. 

Lolium temulentum, 12. 

Lophophanes bicolor, 200. 

Lophohelia prolifera, 410. 

Louse, 16. 

Loxolophodon, 147. 217, 291, 307, 315 

Lycena modesta, 178, 

Lycopersicum esculentum, 11. 


Macrobiotus Americanus, 731. 
Macrocentrus delicatus, 472. 
Magpie, 14. 
Maia moth, 475. 
Maine, glacial fossils in, 3738. 
Malformations, 632. 
Mallard duc ks, 16. 
Mammals, 22. 
fossil, 146, 742. 

Mammoth Cave, for sale, 447. 
Man, Antiquity of, 376. 

in the Miocene, 315. 
Map, geological, 345. 
Mar sipobranc hiates, 22. 
Marsupials, 22. 
Maryland, glades of, 636. 
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| Maximillian’s jays, 15. 
0. 


May beetles 
Meadow lark, 175, 200. 

Medeola, 629. 

Melanerpes erythrocephalus, 200. 
Metamorphoses in butterflies, 437. 
Metonius, 544. 

Mexican cor 


8. 

Micro- aphs, 701. 
Microscope, 119, 321, 702. 

slide for, 376. 

lamps, 636. 

field stage for, 118. 
Microscopic eyes, 444 

objects, 443. 
Micro-spectroscope, 379. 
Migration of animals, 693. 

birds, 38% 


| 
Mimicry in snakes, 737. 


Mimus polyglottus, 198. 
Mineral localities, 635. 
Miocene, man in, 315, 
Missouri, entomology of, 471. 
sky lark, 697, 735. 


| Mocking bird, 198. 


Moilusks, preparing palates of, 120. 
Monachus, 87 
Monkey, fossil, 51. 
Monkshood, 8. 
Monograph of spheniscide, 38. 
Monohammus dentator, 493. 
Monotremes, 22. 
Monsters, 485, 740. 
Monstrosities of animals, 336. 
flowers, 335. 
pigs, 367. 
Montana, geology of, 352. 
geysers of, 279. 
Moths, 108. 
agency of in 
plants, 269. 
American, 227. 


distribution 


Californian, distribution of, 453. 


Mould on bread, 444 

Mound-builders, pottery of, 94. 

Mount Monadnock, striz on, 466, 

Myiarchus, 36. 

Myiodioctes 608. 

Mysticete, 20. 

Mystilaspis pinifolie, 473. 
pomicorticis, 473. 


Narcotic poisons, 12. 
Nardosmia palmata, 480. 
Nauclerus forficatus, 201. 
Nautilus, 104. 

Nerve current, 184. 

Nesa verticillata, 729. 
Netsinkers, 139. 

New England, birds of, 692. 


New Jersey, Indian implements of, 204. 


skin scrapers from, 500. 
Nightshade, 10, 11. 
Nobert’s lines, 246. 
North America, tineids of, 478. 
goatsuckers of, 669, 
hymenoptera, 500. 
Nuttall’s whippoorwill, 325. 


Oaks, 154. 
Object carrier. 245. 


Objectives, 53, 118, 246, 380, 747. 


apertures of, 440, 556. 
improvements in, 504, 
new, 638. 


Ocelli in butterflies, 490. 


of 


Octopus Bairdii, 395. 
Odontites rubra. 366. 
Odontornithes, 115. 
CEcodoma cephalotes, 370. 
(Enothera multijuga, 300. 
Estrus hominis, 16, 437. 
Ommiatostrephes, 87 
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| Poisons, action of, on the blood 


Poisonous plants, 4 


cles, 700. 
narcotic, 12. 
Polaris, results of voyage of, 509. 
Pollen, 236. 
Polygala subspinosa, 299. 
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corpus- 


Onion thrips, 241. Polygonum, section Avicularia the 

Onychoteuthis, 88. genus, 662. 

Oregon snow ‘bird, 15. Pontoporiine, 27. 

Oreodonts, § 22. | Pocecetes gr: amineus, 201. 

Oriole, 198. Poospiza bilineata, 323. 

Ornithology, 308, 361. | Portulaca, sensitive stimens in, 464. 
African, 226. | Potato beetle of Colorado, 430. 
New England, 42. Pothocites, 44. 

Orthoceras, 104. Pottery, 94. 

Ortyx Virginianus, 199. | Pourtalesia Jeffreysii, 413. 

Otiorhynchus picipes, 242. Prairie birds, 197. 

Otter sheep, 732. | wolf, 385. 

Oviposition of the Yucca moth, 619. Prehistoric races of the United States, 623. 


Owl, white-fronted in Canada, 427 


Oxybaphus glaber, 302. 


Pacific shells, 114, 126. 
Painted bunting, 500. 
flycate her, 325. 

Paleotheriids, 2 

Paludina, 35. 

Papilio Asterias, 129. 

Parsley, 9. 

Passerculus savanna, 200. 

Peat, 563. 

Pedicellariz, 398. 

Pediculus cervicalis, 16. 

humanus, 16. 
pubis, 16. 

Pelican, 170. 

Penguin, 40. 

Pennatula, 313. 

Petalonyx nitidus, 300. 

Petalostemon flavescens, 299. 

Peteria Thompsone, 300. 

Petroleum, 50. 

Peucea estivalis, 616. 
carpalis, 322. 

Peucedanum Newberryi, 301. 

Phacocheerids, 24. 


Phenogamous plants, U. S., 560. 


Phoca fasciata, 178 
Phosphorescence, 313, 
Phyllotaxis of cones, 449. 
Phylloxera, 472. 
Physalis, 11. 
Phys eteridz, 27. 
Pieris rapx 
Pigeon hawk, 340. 
Pigott’s searcher, 118. 
Pigs, monstrosity of. 367. 
Pimpla annulipes, 472. 
Pine bark louse, 473. 
pollen, 123. 
Pines, second growth in, 111. 
Pinus, 111. 
Pipes, 100. 
Pipilo Abertii, 324. 
arcticus, 44. 
erythrophthalmus, 199. 
fuscus, 324. 


Preservation of the lower animals, 630. 
| Probose idians, 49. 


Prosimians, 22. 


| Protocetacean, 


Pteromalus 242. 
volucella, 132 
Puff-balls, 729. 
Pulex irritans, 16. 
penetrans, 16. 


| Purple finches, 15. 


Purring of the cat, 487. 
Pygocelis, 39, 40. 

Pyranga estiva, 199. 
Pyrocephalus rubineus, 170, 325. 
Pyrrhula, 239. 


Quail, 199. 


| Quereus, 154. 


undulata, 302. 


Raccoon fox, 115. 
Radish weevil, 242. 
Ranunculus acris, 8. 
taphides, 445. 
Raspberry sawfly, 243. 
Ratllesnake, 85, 433. 
Raven, 733. 


| Red spider, 1 


shafted flicker, 15. 
vented thrush, 328 
Rhexia Virginica, 69. 


| Rhizocrinus Loffotensis, 411. 


Rhus radicans, 4. 
toxicodendron, 4, 5, 6, 12. 
venen: 4,5, 8, 12. 

Rhytinids, 2 

Ribbon seal a Alaska, 178. 

Robin, 13. 


| Rock wren, 566. 


Rocky Mts., geology of, 726. 


| Rose-breasted grosbeak, 493. 


Rubus Ideus, 421. 


| Rufous-winged sparrow, 322. 


Ruminants, 22, 24. 


| Sage, 334. 
| Salix Nevadensis, 302. 


Salmon, 33]. 


Plants, arrangements of leaves in, 481. | composition of, 370. 
distribution of, 268. | Salt Lake Valley, 729. 
effects of coal-gas on, 366. | Salvia, 334. sf 
fossil, 358. | Sandwich Islands, Helicide of, 171. 
influence e of colored light on, 365. | Sarcophaga carnaria, 194. 
poisonous, 4 Saiiba ants, 370. 
Platanistids, 26, 27. | Scolytes cary, 474. 
Plover, 200, | Scrophulariacee, 12 
Podic eps auritus, 735. | Sea, depths of, 405. 
Poison ivy, 4, 5, 6. Sea bottom, geology of, 160. 
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Seedticks, 19. 
Selachians, 59, 60. 
Sensitive stamens in portulaca, 464. 
Sepulchral urns, 101. 
Setophaga pic 5 
Seventeen-year 
Sex, origin of, 

in butter flie 
Sheep, Ancon, 7: 732. 
Shells of the Pacific, 114, 126. 
Sialia aretica, 15. 

Mexicana, 16. 
Silurian Age, 558. 
Skeleton, palxolithic, in Italy, 439. 
Skin scrapers trom New Jersey, 500. 
Skulls, change of form in, 117. 
Skunk cabbage, II. 
Slide trom the microscope, 376. 
Smerinthus germinatus, 109, 
Snake hawk, 202. 
Snakes, mimicry tn, 737. 
Snow bird, 735. 
Solanum dulcamara, 11. 

melongena, 1], 
nigrum, 11. 

Song sparrow, 15. 
Sorex, 483. 
Southern Indi: a antiquities of, 555. 
Sparrow, 13, 65 
Species, origin of, 231. 
Specific characters, 566. 
Spheniscus, 39, 40. 
Sphinx, 109. 
Spike-horned muledeer, 169. 
Spizella pusilla, 199. 
Spons ges, 485. 
Springs, ‘ho t, 352. 
Spruce, 10. 
Squid, 2, 91. 


Starfishes, spontaneous division in, 481. 


iurolite, 658. 

. Lucas thrush, 327, 330. 
a Age, 2 270. 
Strawberry, 336. 

tomato, 11. 
Sturnella, 175 


Stygobromus, 244. 

Sumuc, 4. 

Sundew, 705. 

Swallow, chimney, 741. 
Sweet flag, 12. 

Swiss Lake relics, 182. 
Symplocarpus foetidus, 12. 
Syrpius » 238. 


Tachina, 242. 

Taconic Mountains, 708. 

Tadpoles, 497. 

Tanagers, 199. 

Tardigrade, 730. 

Telmatodytes palustris, 200. 

Terns, 200, 

Terraces, 735. 

Tertiary flora, 358. 

Thick-billed guillemot, 240. 

Thorn-apple, 11 

Thrasher, 193. 

Thyreus Abbotii, 109. 

Tick trefoil leaf-miner, 543. 

Tineids, 478. 

Tinoveras, 147, 217. 292, 30°. 
and its allies, 217. 

Tissues. staining of, 119. 

Titanotherium, 147. 

Titmouse, 200. 
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| Toothed whales, 20. 


Townsend’s flycatcher, 15. 


| Trees, 111 


winter kille od, 234. 
Trilobites, legs of, 731. 
Tringa Bairdil 226. 


| Trombidium, 17. 


Tumors, malignant, 445, 


| Turkey buzzard, 16. 


_ Wild, 431. 
Turrilites, 106. 
Twisting stones, 180. 


| Tyrannula, 37. 

Tyrant flycatchers, 35. 
| Uintamastix, 147. 
| Uintatherium, 147, 159. 


Uncinule, 5x, 
Uria arra, 240. 


| Urticacee, 12. 


Uvularia, 629. 


Vanessa antiopa, 151. 
Vegetable tissues, 366. 
sti of, 59. 
Vegetation, colors of, 
Veratrum viride, 11. 
Vermilion flycatcher, 170, 325. 
Viguiera reticulata, 301. 
iol: striata, 563. 
Vireo Belli, 199. 


| Vireosylvia. 198. 
| Virginia, birds of, 362. 


Virginian ¢ — 

Vital force, 

: itality from ge rms, 445, 
Viviparous fly, 193. 


| Voluta Stearnsii, 126. 


kd abas hv Talley, vegetation of, 154. 


| W asp’ 8s Nest, remarkable, in Maryland, 
| 678 
Ww ater, forms of, 228 
Water-jugs, 95. 
Wester bluebird, 
Whale, 


4, 
Whalebone wh: ales, 20. 


| Wheat, 168. 


Whipplea Utahensis, 300, 
White-crowned sparrow, 13. 

fronted owl in Canada, 427. 

necked crow, 16. 

rumped shrike, 497. 
Wi llow wands from Burrard’s Inlet, 

633. 
Winged ants. swarming of, 369. 
Woodhouse’s jay, 1. 
Woodpecker, golden-winged, 498. 
Woodpeckers, 200. 
tapping sugar trees, 496. 

World, geological map of, 345. 
Wrens, 200. 
Wyoming, fossil quadrumana in, 179. 


Xanthocephalus icterocephalus, 200, 


Yellowstone river, 729, 748. 


| Yew, 628 


Yucca moth, 477, 619. 


Zeuglodon, 19. 20, 21, 27 
Ziphiids, 26, 27. 
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